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ABSTRACT
Using a sample of 299 Hα-selected galaxies at z ≈ 0.8, we study the relationship between galaxy
stellar mass, gas-phase metallicity, and star formation rate (SFR), and compare to previous results.
We use deep optical spectra obtained with the IMACS spectrograph at the Magellan telescope to
measure strong oxygen lines. We combine these spectra and metallicities with (1) rest-frame UV-to-
optical imaging, which allows us to determine stellar masses and dust attenuation corrections, and
(2) Hα narrowband imaging, which provides a robust measure of the instantaneous SFR. Our sample
spans stellar masses of ∼109 to 6 × 1011 M⊙, SFRs of 0.4 to 270 M⊙ yr
−1, and metal abundances
of 12 + log(O/H) ≈ 8.3–9.1 (≈ 0.4–2.6 Z⊙). The correlations that we find between the Hα-based
SFR and stellar mass (i.e., the star-forming “main sequence”), and between the stellar mass and
metallicity, are both consistent with previous z ∼ 1 studies of star-forming galaxies. We then study
the relationship between the three properties using various plane-fitting techniques (Lara-Lo´pez et
al.) and a curve-fitting projection (Mannucci et al.). In all cases, we exclude strong dependence
of the M⋆–Z relation on SFR, but are unable to distinguish between moderate and no dependence.
Our results are consistent with previous mass-metallicity-SFR studies. We check whether dataset
limitations may obscure a strong dependence on the SFR by using mock samples drawn from the
SDSS. These experiments reveal that the adopted signal-to-noise cuts may have a significant effect on
the measured dependence. Further work is needed to investigate these results, and to test whether
a “fundamental metallicity relation” or a “fundamental plane” describes star-forming galaxies across
cosmic time.
1. INTRODUCTION
Studying the general relationships between the physi-
cal properties of galaxies—including stellar mass (M⋆),
gas-phase metallicity (Z), and star formation rate
(SFR)—provides clues about galaxy formation and evo-
lution. Stellar mass is an estimate of the amount of gas
converted into stars in a galaxy over time, while the SFR
measures the current rate at which gas is consumed to
form stars. In addition, the gas-phase metallicity reflects
both the amount of gas reprocessed by stars and galactic
interactions with the environment through the infall and
outflow of gas.
Combinations of these three properties have been well-
studied. The mass–metallicity (M⋆–Z) relation is a non-
linear one in which Z increases with M⋆ up to a stel-
lar mass of about 3 × 1010 M⊙ and then plateaus (e.g.,
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Tremonti et al. 2004, hereafter T04; Moustakas et al.
2011; Zahid et al. 2011; Andrews & Martini 2013). The
relation has been shown to evolve towards lower metal-
licity at higher redshifts (Mannucci et al. 2009; Erb et
al. 2006; Zahid et al. 2013a; Maiolino et al. 2008), al-
though the exact nature of this evolution is unclear, in
part because high-z results are still significantly incom-
plete at low stellar masses. Similarly, the positive cor-
relation between M⋆ and SFR (SFR ∝ M
0.6
⋆ ; Salim &
Lee 2012); called the “star-formation sequence” (Salim
et al. 2007) or the galaxy “main sequence” (Noeske et al.
2007) shows evolution with redshift toward higher SFRs
at earlier times (e.g., Noeske et al. 2007; Elbaz et al.
2007; Whitaker et al. 2012).
Despite the tightness of the M⋆–Z relation, some in-
trinsic scatter remains (∼0.1 dex). It has been suggested
that part of this scatter can be accounted for by a sec-
ondary dependence on the SFR—at a given stellar mass,
lower-metallicity galaxies tend to have higher SFRs (El-
lison et al. 2008; Mannucci et al. 2010; Lara-Lo´pez et
al. 2010), and lower SFR galaxies tend to have higher
metallicities (Ellison et al. 2008; Peeples et al. 2008). A
relationship between all three properties was proposed
(e.g., Mannucci et al. 2010, hereafter Man10).
The physical origin of such a M⋆–Z–SFR relation is
thought to be a result of the way galaxies process gas.
The oxygen-to-hydrogen11 gas ratio in a galaxy is reg-
ulated by its stellar mass, history of outflows, and gas
11 Oxygen is generally used as a proxy for total metal content,
since it is the most abundant gas-phase metal in a galaxy.
2mass. The amount of oxygen in the interstellar medium
(ISM) is primarily set by the mass of oxygen the galaxy
has produced in its lifetime (which is roughly propor-
tional to its stellar mass), less the oxygen mass residing
in stars and/or lost in outflows (Peeples et al. 2014). The
degree to which the ISM oxygen content is diluted is de-
termined by the galaxy’s gas mass (Peeples & Shankar
2011), which is in turn regulated by a balance between
star formation, accretion, and outflows (e.g., Dave´ et al.
2011; Lilly et al. 2013; Forbes et al. 2014).
Infall of metal-poor gas will initially dilute the metal
abundance already present in the ISM while enhancing
the SFR, leading to the observed trend of Z and SFR
inversely proportional at a given mass. However, as the
enhanced star formation continues, the freshly produced
metals can quickly erase the signature of fresh inflow,
causing an increase in metallicity while the SFR is still
relatively high (Torrey et al. 2012). Outflows driven by
star formation must then be removing these freshly pro-
duced metals from the ISM in order for the galaxy to con-
tinue to have a low ISM abundance in the while having
enhanced star formation. In this scenario, an observed
M⋆–Z–SFR relation (and its assumed lack of evolution)
is largely coincidental and a result of the tendency for
galaxies to move toward an equilibrium between galactic
inflows and outflows (Dave´ et al. 2011).
In this framework, if galaxies at different redshifts uni-
versally obey the same relation between stellar mass,
gas mass, and gas metallicity, then it could imply some-
thing “fundamental” about how galaxies expel their met-
als through time. Measurements of H i masses are
not currently feasible at redshifts beyond the local uni-
verse, so SFR has generally been used as a proxy for gas
mass. Furthermore, a “fundamental” M⋆–Z–SFR rela-
tion would imply that the evolution of the M⋆–Z rela-
tion and the star-formation sequence are simply conse-
quences of preferentially observing higher SFRs at higher
redshifts (Man10; Hunt et al. 2012).
However, the existence of a fundamental M⋆–Z–SFR
relation remains controversial. While several works have
found evidence of such a relation at local redshifts (see
e.g., Man10; Hunt et al. 2012; Andrews & Martini 2013;
Pe´rez-Montero et al. 2013; Yates et al. 2012, hereafter
Yat12), Sa´nchez et al. (2013) and Hughes et al. (2013)
were unable to find a significant dependence of theM⋆–Z
relation on the total SFR from integral field spectroscopy
at local redshifts, and suggested that previously reported
results may be due to the impact of observational effects
such as aperture bias on the SFR. At higher redshifts, un-
certainty remains over the existence of the M⋆–Z–SFR
relation and its evolution. Once again, several studies
found evidence of a relation (e.g., Richard et al. 2011;
Cresci et al. 2012; Belli et al. 2013; Henry et al. 2013a,b,
whose results all agreed with the local M⋆–Z–SFR re-
lation), but other studies were less conclusive. Yabe et
al. (2012) and Yabe et al. (2014) found a M⋆–Z–SFR
relation deviating slightly from that reported at local
redshifts, while Zahid et al. (2013b) found a weak de-
pendence of the M⋆–Z relation on SFR that was signif-
icantly different from the local relation and concluded
that this was a result of redshift evolution. In addition,
Stott et al. (2013) stacked spectra and found evidence
that star-forming galaxies at z ∼ 0.8 and z ∼ 1.5 have
gas-phase metallicities that are consistent with the local
M⋆–Z relation, in contrast with other high-z studies. In
most cases, samples are potentially subject to dataset
limitations.
Ideally, tracking M⋆, Z, and SFR in a consistent man-
ner across a range of redshifts would provide a solid
empirical basis from which to study their relationship
and its evolution. At low-z, the M⋆–Z–SFR relation has
largely been investigated using data from the Sloan Dig-
ital Sky Survey (SDSS; York et al. 2000), a sample con-
sisting of over a hundred thousand galaxies that covers
stellar masses from about 109 to 1011.5 M⊙, gas-phase
metallicities from 12 + log (O/H) = 8.5 to 9 (0.6–2 Z⊙),
and SFRs from log(SFR/(M⊙ yr
−1)) = −1.45 to 0.8
(Man10). The M⋆–Z–SFR relation has also been ex-
tended to low-mass galaxies, albeit with smaller sample
sizes, down to M⋆ ∼ 10
8.3 M⊙ with gamma-ray bursts
(Mannucci et al. 2011) and ∼ 106 M⊙ with dwarf galax-
ies (Hunt et al. 2012).
Studies at higher redshifts generally have much smaller
samples that cover more limited portions of parameter
space. For z = 0.4–1, Man10 used a sample of 69 galax-
ies with masses of 108.2–1010.7 M⊙ from Savaglio et al.
(2005), while Lara-Lo´pez et al. (2010) (hereafter Lar10)
used 88 galaxies from Rodrigues et al. (2008) with masses
of 109–1011.2 M⊙. At 1 . z . 3, the largest samples used
are those of Erb et al. (2006) with 91 UV-selected galax-
ies at z ∼ 2.2, and that of the Spectroscopic Imaging
Survey (Fo¨rster Schreiber et al. 2009), consisting of 62
galaxies at z ∼ 2, both with mass ranges of ∼109–1011
M⊙. Recent efforts have increased the sample size at
z ∼ 1.5. Zahid et al. (2013b) used ∼150 star-forming
galaxies from the COSMOS field at z ∼ 1.6 and masses
ranging from approximately 109.5 to 1011 M⊙. Yabe et
al. (2012) and Yabe et al. (2014) conducted near-infrared
fiber spectroscopy for 70–340 galaxies at z ∼ 1.4, Stott
et al. (2013) used 64 Hα-selected galaxies at z ∼ 1–1.5,
and Henry et al. (2013b) performed infrared grism spec-
troscopy for 83 galaxies at z ∼ 1.5–2.3. However, at
high-z, spectral stacking is predominantly used, and low-
mass galaxies below 5 × 109 M⊙ have yet to be studied
extensively. There have been efforts to extend z ≈ 0.5–3
studies toward lower stellar masses (Xia et al. 2012; Ly et
al. 2014; Henry et al. 2013a,b; Belli et al. 2013); however,
sample sizes remain limited.
Thus, the M⋆–Z–SFR relation requires further study,
particularly for redshifts above z ∼ 0.3 (the maximum
redshift for the SDSS sample). We aim to build upon
previous work by using a sample of star-forming galax-
ies at z = 0.8 (when the universe was roughly ∼ 7 Gyr
old or half of the Hubble time). We use methods of de-
riving M⋆, Z and SFR which are similar to those used
by local studies. Deep rest-frame optical spectra ob-
tained with the IMACS spectrograph at the Magellan
6.5-m telescope are used to measure gas-phase metallic-
ities with oxygen strong-line calibrations. The spectra
are used along with (1) rest-frame UV-to-optical imag-
ing data, which allow us to determine stellar masses and
dust attenuation corrections, and (2) our Hα narrowband
imaging data, which provide a robust measure of SFR.
In Section 2, we describe the NewHα survey, sample
selection, and spectroscopy. We also present the pho-
tometric properties and the spectroscopic emission-line
fluxes of the galaxies used in this analysis. Section 3
3discusses the calculation of our physical properties from
(1) spectral energy distribution (SED) fitting spanning
rest-frame 1400–7000 A˚ to estimate stellar masses, dust
attenuation and UV SFRs, (2) Hα luminosities to de-
termine SFRs, and (3) several empirical and theoretical
strong-line calibrations to estimate gas-phase metallic-
ity. In Section 4, we use our data to produce a M⋆–
Z relation and a M⋆–SFR relation, and compare them
with previous literature results. We also investigate the
M⋆–Z–SFR relation through different plane-fitting and
three-dimensional curve-fitting approaches and compare
with literature M⋆–Z–SFR relations found at local red-
shifts. In Section 5, we discuss how limitations in: (1)
our dataset, (2) plane-fitting techniques, and (3) the pa-
rameterization of theM⋆–Z–SFR relation may affect our
ability to fully constrain the existence or evolution of the
M⋆–Z–SFR relation. Finally, we summarize our work in
Section 6.
Throughout this paper, we assume a ΛCDM cosmology
with H0 = 70 km s
−1 Mpc−1, ΩM = 0.3, and ΩΛ = 0.7
for distance-dependent calculations, which is similar to
the Seven-Year WMAP results (Komatsu et al. 2011).
Unless otherwise noted, a Chabrier (2003) initial mass
function (IMF; hereafter Chabrier) is assumed, and all
magnitudes are reported on the AB system (Oke 1974).
2. DATA
We present near-IR narrowband photometry and opti-
cal spectroscopy for a sample of 299 Hα-selected galax-
ies at z ∼ 0.8 from the NOAO Extremely Wide-Field
Infrared Imager (NEWFIRM) NewHα survey (Ly et al.
2011a; Lee et al. 2012). The galaxies are identified in the
Subaru-XMMDeep Survey (SXDS) field (Furusawa et al.
2008), and deep follow-up spectroscopy was performed
with the Inamori Magellan Areal Camera and Spectro-
graph (IMACS; Dressler et al. 2006) at the Magellan 6.5-
m Baade telescope (Momcheva et al. 2013). Emission
lines from [O ii]λ3727 to [O iii]λ5007 are observed in the
spectra. In this section, we provide a brief overview of
the NewHα survey, the sample selection, and the IMACS
spectroscopy. We also describe multi-wavelength broad-
band photometry used in SED fitting to derive galaxy
stellar masses, dust attenuation, and a second measure
of the dust-corrected SFR.
2.1. The NewHα Narrowband Survey: Selecting
Emission-Line Galaxies
The NewHα Survey is a program that has obtained
emission-line selected samples at intermediate redshift
(Lee et al. 2012). The programwas designed to efficiently
obtain statistical samples of both luminous (but rare)
and faint emission-line galaxies. We do this by combining
the near-IR imaging capabilities of NEWFIRM (Autry
et al. 2003; Probst et al. 2008) at the KPNO/CTIO 4-
m telescopes to cover large areas (field-of-view of 27.′6 ×
27.′6), and FourStar (field-of-view of 10.′9 × 10.′9; Persson
et al. 2008) at the Magellan 6.5-m Baade telescope to
probe luminosities that are about a factor of three deeper
over smaller areas. For both cameras, we use a pair of
custom 1% narrowband filters that fit within windows
of high atmospheric transmission and low OH airglow at
1.18 µm and 2.09 µm. With these two filters, deep Hα-
selected galaxy samples are obtained at z = 0.8 (near
the beginning of the ten-fold decline in the cosmic SFR
Fig. 1.— NewHα and multi-wavelength ancillary data for the
SXDS field. Our NEWFIRM imaging data are shown by la-
beled squares for three pointings (SXDS-N, SXDS-S, and SXDS-
W), along with GALEX NUV (circles, blue in online version),
Subaru/Suprime-Cam BV RCi
′z′ (dashed rectangles, green in on-
line version), and CFHT/Megacam u-band imaging (square, purple
in online version). The latter also illustrates the imaging footprint
for the UKIRT’s Ultra Deep Survey in JHK.
density) and at z = 2.2 (near the peak of the cosmic
SFR density; see, e.g., Reddy et al. 2008; Ly et al. 2009,
2011b).
The work presented in this paper focuses on Hα emit-
ters at z = 0.8, which are detected in NEWFIRM nar-
rowband 1.18µm (hereafter NB118) and J imaging of a
0.82 deg2 region in the SXDS (see Figure 1). Here we
summarize the NB118 observations, data reduction, and
selection method used to produce samples of emission-
line galaxy candidates that are then targeted for IMACS
spectroscopy.
NEWFIRM at the KPNO 4-m was used to obtain ob-
servations over three pointings in the SXDS (α = 2h18m;
δ = –5◦) in 2007 December, 2008 September, and 2008
October. The positioning of these three fields relative to
other observations are shown in Figure 1. The cumula-
tive exposure times for each pointing ranged from 8.47
to 12.67 hr in NB118 and from 2.40 to 3.97 hr in J . The
median seeing during our observations was 1.′′2, and var-
ied between 1.′′0 and 1.′′9, so point sources are adequately
sampled by NEWFIRM’s 0.′′4 pixels. Standard near-IR
deep-field observing procedures and reduction techniques
were used, and are discussed further in Ly et al. (2011a).
The 3σ limiting magnitudes, in apertures (of diameters
twice the FWHM) containing at least ∼80% of the flux
of a point source, range from 23.7 to 24.2 mag (23.4 to
24.1 mag) in NB118 (J).
Sources are selected as emission-line galaxy candidates
if they show a J–NB118 color excess that is significant
at the 3σ level and is greater than 0.2 mag. The min-
imum of 0.2 mag is based on the scatter in the color
excess for bright point sources. Corrections for the con-
tinuum slope are applied based on the z′–J color (Ly
et al. 2011a), using publicly available Subaru/Suprime-
Cam z′ data where available (see Section 2.3 for further
4details). The overall procedure follows general selection
techniques commonly used in narrowband surveys (Fu-
jita et al. 2003; Ly et al. 2007; Shioya et al. 2008; Vil-
lar et al. 2008; Sobral et al. 2009). A total sample of
661 emission-line galaxy candidates meeting these cri-
teria was obtained over the three NEWFIRM pointings.
Follow-up spectroscopy was obtained for a subset of these
galaxies, as described below. Using a combination of
color-selection methods and spectroscopic confirmation,
approximately half of these candidates are identified as
Hα excess emitters at z ≈ 0.8 (Ly et al. 2011a).
2.2. IMACS Spectroscopy
As discussed in Momcheva et al. (2013), deep follow-
up spectroscopy of the NewHα NB118 emission-line
galaxy candidate sample was performed in 2008–2009
with IMACS on the Magellan-I telescope. IMACS en-
ables multi-object spectroscopy with slit-masks over a
27.′4 diameter area (well-matched to NEWFIRM’s field-
of-view), and has good sensitivity to ∼9500 A˚. These
two characteristics make IMACS an ideal instrument for
optical spectroscopic follow-up of NewHα NB118 excess
sources, and in particular, Hα emitters at z ≈ 0.8.
The chosen observational setup yields spectral cov-
erage from 6300 A˚ to 9600 A˚ (corresponding to rest-
frame ∼3500 A˚ to 5300 A˚), and captures the strong
rest-frame optical emission lines from [O ii]λ3727 (ob-
served at ≈6700 A˚) to [O iii]λ5007 (observed at ≈9000
A˚) for galaxies at z ≈ 0.8. Slit widths of 1.′′5 were chosen
(∼11 kpc at z = 0.8). The seeing during our observing
runs was generally sub-arcsecond. The typical integra-
tion time was 4.5 hours; however, for about half of the
Hα-emitting galaxies, deeper observations were acquired
for a total of 7.75 hours (see Figure 1 of Momcheva et al.
2013) to improve the measurement of detected, but low
signal-to-noise (S/N) Balmer lines.
Of the 661 NB118 emission-line galaxy candidates in
the SXDS, 386 were targeted with IMACS. Priority was
given to sources likely to be intermediate redshift can-
didates based on their photometric redshifts (Furusawa
et al. 2008), while galaxies with low photometric redshift
(zphot < 0.7) were used as slit-mask fillers. Sources which
showed an NB118 excess at a significance lower than the
3σ cutoff were also used as fillers.
Overall, 225 (74) of the 3σ (<3σ) selected sample ob-
served with IMACS have spectroscopic redshift (zspec)
between 0.78 and 0.83, confirming that the narrowband
photometric excess is due to Hα emission. Note that
the redshift range about z = 0.8 is slightly larger than
expected. This is because not all light entering the nar-
rowband filter is normally incident to the filter. As the
angle of incidence increases, redshifts are biased blue-
ward, increasing the expected redshift range.
Standard spectroscopic multi-object observational
techniques were followed, and long-slit observations of
spectrophotometric standards were obtained for flux cal-
ibration. Data reduction was performed using the ded-
icated software package called “COSMOS”, developed
by the IMACS instrument team at Carnegie Observato-
ries.12 To obtain continuum-subtracted and absorption-
corrected line flux measurements, the fluxed spectra were
12 http://code.obs.carnegiescience.edu/cosmos.
fit with stellar population models. This fitting method,
similar to that used for the SDSS (T04; Brinchmann et
al. 2004), assumes that any galaxy star formation history
(SFH) can be approximated by a sum of discrete bursts
(simple stellar populations). Foreground extinction was
corrected using the Schlegel et al. (1998) extinction map
and the O’Donnell (1994) Milky Way extinction curve;
for SXDS, average E(B − V ) = 0.03.
In Table 1, we present the NEWFIRM photometric
properties of the 299 spectroscopically confirmed Hα
emitters in the SXDS with IMACS. That is, these galax-
ies have 0.78 < zspec < 0.83. These data are used to
compute the Hα-based SFRs used in the analysis, as dis-
cussed in Section 3.2. Table 2 gives the IMACS spec-
troscopic fluxes for the strong rest-frame optical oxygen
emission lines, as well as the Balmer lines (Hβ, Hγ, and
Hδ). Active galactic nuclei (AGN) classification was per-
formed by Momcheva et al. (2013) using a combination
of methods, including UV variability, line widths, and
emission-line diagnostics with the “Mass-Excitation” di-
agram (Juneau et al. 2011), to identify both broad- and
narrow-line AGN. The 21 galaxies determined to have
AGN are identified in Table 3, and are excluded from
the remainder of the analysis, leaving a working sample
of 278. For the remaining galaxies, the line fluxes are
used to compute the gas-phase metallicities, as discussed
in Section 3.3.
2.3. Multiwavelength Photometry
We use multiband photometry (NUV, u, B, V , RC, i
′,
z′ and J) as constraints in the SED fitting, which is later
discussed in Section 3.1. The NUV photometry are based
on deep (46 ks) Galaxy Evolution Explorer (GALEX,
Martin et al. 2005; Morrissey et al. 2007) imaging of the
SXDS fields (PI: S. Salim, GI6-005). At z = 0.8, the
NUV band (λC ≈ 2300 A˚) samples the rest-frame far-
UV. In addition to the dedicated “tile” (1.2-deg circular
GALEX pointing) from this program, our NEWFIRM
observations in the SXDS also partially overlap three
shallower archival GALEX tiles with exposure times of
26–30 ks (Figure 1). The mean 5σ depth for the com-
bined NUV imaging in the NEWFIRM fields is 25.3 mag
(exposure time ∼80 ks), which is ∼1 mag shallower than
the deepest GALEX NUV imaging (the Extended Groth
Strip (EGS) field; Salim et al. 2009), with integration
time of ≈260 ks.
Because sources are unresolved in GALEX at z ≈ 0.8
(the GALEX FWHM is ∼5′′), we use PSF source extrac-
tion and photometry based on u-band priors, which im-
proves upon the NUV photometry used in Momcheva et
al. (2013). The u-band photometry is based on a (1 deg)2
pointing with Canada-France-Hawaii Telescope (CFHT)
Megacam (Boulade et al. 2003) with a 3σ depth in 2′′
aperture of 27.0 mag (Foucaud, S., private communica-
tion)13. The prior-based photometry is performed using
EMphot software (version 2.0; Vibert et al. 2009). Pri-
ors were limited to u ≤ 25 mag in order to match the
GALEX depth. We insert artificial sources to check that
the fluxes can be recovered without any systematic er-
rors, and find that not limiting the priors to u ≤ 25 mag
13 Based on publicly available CFHT/Megacam data:
http://www1.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/en/.
5results in an underestimate of the NUV fluxes. Source ex-
traction was performed separately in all four tiles (within
0.55 deg radius), and the results were averaged using
photometric errors as weights. The resultant photome-
try represents the total galaxy light. NUV (rest-frame
FUV) photometry was extracted in areas where u pho-
tometry was available, covering 75% of NEWFIRM fields
(see Figure 1).
The optical photometry was obtained with Suprime-
Cam (Miyazaki et al. 2002) as part of the Subaru Tele-
scope Observatory Projects (Furusawa et al. 2008). The
SXDS fields observed by NEWFIRM roughly correspond
with the Suprime-Cam south, west, and north pointings
(SXDS-S, SXDS-W, and SXDS-N; Figure 1). Subaru
imaging is publicly available in five broadband filters to
3σ depths of B = 28.4, V = 27.8, RC = 27.7, i
′ = 27.7,
and z′ = 26.6 mag. The Suprime-Cam data reduction
and photometry are further described in Furusawa et al.
(2008).
3. STELLAR MASS, SFR, AND GAS-PHASE METALLICITY
MEASUREMENTS
We now turn our attention to calculating physical
properties for the galaxies in the sample from the data
presented in Section 2.
3.1. Stellar Masses
Following the methodology of Salim et al. (2007), we
derive stellar masses by fitting SEDs to the eight-band14
photometry that span rest-frame UV and optical wave-
lengths, their photometric uncertainties, and spectro-
scopic redshift. Stellar masses have already been com-
puted using SED fitting for this same sample for the
nebular reddening analysis of Momcheva et al. (2013).
The main improvement in the calculation performed here
is the inclusion of u-band photometry, which in combi-
nation with the NUV photometry, provides more direct
constraints on internal dust attenuation for galaxies at
z ∼ 0.8 via the rest-frame UV color. We give a brief sum-
mary of the modeling used, and refer readers to Salim et
al. (2007, 2009) for further details.
We use total magnitudes determined within Kron aper-
tures (MAG AUTO from SExtractor; Bertin & Arnouts
1996), except in the NUV band, where PSF extracted
magnitudes are used as described above. The SEDs are
fit with a library of 45,000 Bruzual & Charlot (2003) stel-
lar population synthesis models.15 The model libraries
are built with a wide range of SFHs and metallicities,
as described in Salim et al. (2007), and updated in da
Cunha et al. (2008). Only models with formation ages
lower than 6.8 Gyr, corresponding to the age of the uni-
verse at z = 0.8, are allowed. Each model is attenuated
according to the prescription of Charlot & Fall (2000),
with randomly sampled values of both the total optical
depth and the fraction of the total optical depth due to
attenuation by the ambient ISM. The dust attenuation
in the SED fitting is mainly constrained by the UV slope,
which gets steeper with increasing attenuation (Calzetti
et al. 1994). However, differences in the SFHs can pro-
duce significant scatter between the UV slope and dust
14 Up to 8 bands are available. Coverage in the u-band is avail-
able for 160 of 278 galaxies, or 57.6% of our sample (see Figure 1).
15 Derived using MAGPHYS package available at
http://www.iap.fr/magphys/.
attenuation (e.g., Kong et al. 2004). This is generally
overcome in our modeling because the near-IR and op-
tical data help to constrain the age. Intergalactic red-
dening is included via the prescription of Madau (1995),
and a Chabrier IMF is assumed. The spectroscopic red-
shift provides the luminosity distance, which allows the
apparent model quantities to be scaled to absolute val-
ues. We use 0.025 mag calibration errors in all bands,
including the NUV photometry, yielding approximately
unit Gaussian residuals with respect to model photom-
etry. An offset of +0.12 mag in RC-band photometry
is applied in order to correct the rest-frame 3700 A˚ dis-
crepancy with the stellar synthesis models (Salim et al.
2009).
For each galaxy the observed fluxes are compared to
those in the model library, and the goodness of fit (χ2)
determines the probability weight of a given model. The
average of the probability distribution of each fitted pa-
rameter is the nominal estimate of that parameter and
its width is used to estimate the errors and confidence in-
tervals. The majority of galaxies in the sample are well
fit and the median χ2 per degree of freedom of the best-
fitting SED models is close to unity. In the target redshift
range (0.77 < z < 0.83), 23 objects are excluded from
the sample due to poor fits (i.e., if χ2ν of the best-fitting
model is >10), leaving 255. Another 118 non-AGN ob-
jects lack u-band (rest-frame FUV) photometry.
The stellar masses and their uncertainties are given
in Table 3. The uncertainties include errors from input
photometry and parameter degeneracy (e.g., with respect
to SFH and dust). Additional systematic uncertainties
may arise from the models themselves and the choice of
IMF (e.g., Maraston 2005; Conroy et al. 2009; Taylor et
al. 2011).
The distribution of derived stellar masses and their un-
certainties are shown in Figure 2. AGN are included in
the stellar mass sample, but 25 sources (2 are AGN) have
poor SED fits and are thus excluded from the original
sample size of 299, leaving 274 sources. The mean (me-
dian) of the sample is 109.9 (109.8) M⊙, with an average
uncertainty of σ = 0.11 dex. There are a few galaxies
with masses as low as 108.9 M⊙, and as high as 10
11.8
M⊙.
3.2. Star Formation Rates
The SFRs used in our analysis are measured using
two independent methods that are sensitive to differ-
ent timescales of star formation. First, as with stellar
masses, we use the SED fitting to provide a measure-
ment of the recent SFR. The rest-frame FUV continuum
provides the main constraint on the SFR in the SED
modeling, since it primarily originates from the photo-
spheres of O- through late B-type stars (M & 3 M⊙),
and measures star formation averaged over a timescale
of ∼100 Myr (e.g., Kennicutt 1998; Lee et al. 2011). The
SED modeling also provides constraints on the atten-
uation by dust internal to the galaxy, and thus yields
dust-corrected SFRs.
The distribution of SED-modeled SFRs and their un-
certainties are shown in Figure 3. As with Figure 2,
the 21 AGN are included in the sample. However, 125
sources lacked u-band observations, leaving a sample size
of 174. The SED-modeled dust-corrected SFRs have a
6Fig. 2.— Top: Distribution of stellar masses. Center: Mea-
surement error in stellar mass vs. stellar mass (filled points mark
AGN). Right: Distribution of stellar mass uncertainties.
Fig. 3.— Top: Distribution of dust-corrected UV-based (i.e.,
from SED fitting) SFRs. Center: Measurement error in SFR vs.
SFR (filled points mark AGN). Right: Distribution of SFR uncer-
tainties.
mean (median) of 100.72 (100.64) M⊙ yr
−1, ranging from
10−1.3 to 102.5 M⊙ yr
−1 with an average uncertainty of
σ = 0.13 dex.
Second, we compute SFRs using the Hα luminosities
derived from the NEWFIRM narrowband photometry.
Hα nebular emission directly arises from the recombina-
tion of H ii gas ionized by the most massive O- and early
B-type stars (M & 10M⊙), and therefore traces star for-
mation over the lifetimes of these stars, which is on the
order of a few million years (e.g., Kennicutt 1998). The
Hα SFRs are computed as follows. Hα+[N ii] fluxes are
first calculated from the J and NB118 photometry, as
described in Ly et al. (2011a). The fluxes are converted
to luminosities using the spectroscopic redshifts. Cor-
rections must then be applied for: (1) the contribution
of the [N ii]λλ6548,658316 lines, and (2) attenuation by
dust internal to the galaxy.
N ii contamination. The NB118 bandpass is wide enough
to include flux from the [N ii] emission lines for Hα excess
emitters. To correct for this, we estimate the [N ii]/Hα
ratio with the R23 flux ratio (Pagel et al. 1979),
R23 ≡
[O ii]λλ3726, 3729+ [O iii]λλ4959, 5007
Hβ
. (1)
We follow this empirical approach since both the
[N ii]λ6583/Hα and R23 are often used to determine
metallicity (e.g., Pettini & Pagel 2004; Kewley & Elli-
son 2008, see Section 3.3 for further discussion), so a
tight correlation is expected. To calibrate this method,
we begin with the largest spectroscopic sample, the SDSS
MPA-JHU Data Release 7 (DR7; Abazajian et al. 2009)
catalog.17 We require that [O iii]λ5007, Hβ, Hα, and
both the [O ii] lines to be detected at a minimum of
3σ. This restriction limits the DR7 sample to 165,622
galaxies. We do not apply a restriction on [N ii], as
the line is intrinsically weak, so a required detection will
bias the correction against metal-poor galaxies. We then
use the Baldwin et al. (1981) “BPT” diagnostic diagram
to exclude AGN. Here we adopt the Kauffmann et al.
(2003) selection for star-forming galaxies, which limits
the sample further to 140,101 galaxies. We illustrate the
[N ii]λ6583/Hα and R23 ratios for these galaxies in Fig-
ure 4(a). It can be seen that the two ratios are well-
correlated with [N ii]λ6583/Hα reaching a maximum of
≈0.4. To correct for [N ii]/Hα, we use the mean val-
ues, which are shown as solid filled squares in Figure
4(a). We also factor in the dispersion of this correlation,
which is typically σ . 0.1 dex. Since the [N ii]λ6583
is the stronger of the two [N ii] lines, we also assume
λ6583/λ6548 = 3. For our sample, the [N ii] correction
is between log([N ii]/Hα) = –1.36 and –0.29, with an
average of –0.55.
We note that for a subset of our galaxies (N = 168),
the emission lines used for computing R23 are not well
measured (<3σ). To correct these galaxies for their [N ii]
contamination, we follow previous efforts that use the
Hα+[N ii] equivalent width (EW). This method was first
implemented by Villar et al. (2008). One problem with
the previous calibration was the inclusion of AGN and
LINERs (Heckman 1980), which significantly biased the
[N ii] correction. Here, we therefore reproduce the rela-
tion of Villar et al. (2008) with only star-forming galax-
ies. We emphasize that the AGN contribution is low in
our sample, and we have utilized various empirical meth-
ods to identify and remove AGN from our sample (see
Section 2.2). The EW correlation of [N ii]/Hα is illus-
trated in Figure 4(b).
We find that both the R23- and EW-based methods
yield fairly consistent [N ii] corrections for the sample
with R23 emission lines ([O ii], [O iii], and Hβ) detected
at ≥3σ; the EW-based [N ii] corrections are higher than
the R23 [N ii] corrections by ∼0.05 dex, with a dispersion
of ∼0.03 dex. We also find that the EW approach suf-
fers from greater dispersion. This is not a surprise since
16 Hereafter, “[N ii]” refers to the sum of the two nitrogen emis-
sion lines, unless otherwise indicated.
17 http://www.mpa-garching.mpg.de/SDSS/DR7/.
7Fig. 4.— [N ii] λ6583/Hα as a function of (a) log(R23) and (b) log(EWo(Hα + [N ii]λ6583)) from the SDSS DR7 sample. Contour
levels are on a logarithmic scale. The average and 1-σ dispersion are shown by the filled squares and errorbars. The dashed lines refer
to the maximum [N ii] λ6583/Hα ratio of 0.54 for star-forming galaxies (Kennicutt et al. 2008). These correlations are used to remove
contamination of [N ii] in our NB118 bandpass to yield Hα-based SFRs.
a tight correlation is not expected between the specific
SFR (SFR per unit stellar mass; SFR/M⋆) of galaxies,
as measured from the Hα EW, and their metallicity, as
measured from [N ii]λ6583/Hα. Since previous studies
(e.g., Sobral et al. 2009) used the Villar et al. (2008)
calibration, we note that their Hα measurements are un-
derestimated due to a systematically larger correction for
[N ii].
We note that adopting local measurements to correct
for [N ii] contribution in the NB filter has its limitations,
particularly since a few studies of strongly star-forming
galaxies have seen nitrogen abundance enhancements rel-
ative to oxygen (Amor´ın et al. 2010; Masters et al. 2014).
This result is not too surprising since nitrogen has a sec-
ondary production source. Given this recent evidence, it
is therefore likely that we are underestimating the [N ii]
contribution, and thus overestimating the Hα flux. For
the purpose of our analyses, we defer on this issue, as we
plan to revisit it in future work.
Dust attenuation. The Hα emission-line luminosities are
corrected for dust reddening in two ways: using both
the Balmer decrement (Hγ/Hβ) from spectroscopy and
the estimate of nebular attenuation from SED fitting.
Since the Hγ line is intrinsically weak for much of our
sample, the majority of the following analysis is based
on dereddening based on SED-derived attenuation.
Finally, we use the prescription of Kennicutt (1998) to
derive SFRs from Hα luminosities. We divide by a fac-
tor of 1.8 to convert the SFRs from a Salpeter (1955) to
a Chabrier IMF. The distribution of dust-corrected Hα-
based SFR (corrected using SED results and the extinc-
tion formalism of Charlot & Fall 2000) is shown in Figure
5. AGN are again included in this sample; however, 90
sources with < 3σ NB118 excess flux are removed and 8
more sources without SED fits, leaving a sample size of
201. The mean (median) of the sample is 100.74 (100.67)
M⊙ yr
−1, and the average uncertainty is σ = 0.33 dex.
Fig. 5.— Top: Distribution of dust-corrected Hα-based SFRs.
Center: Measurement error in SFR vs. SFR (filled points mark
AGN). Right: Distribution of SFR uncertainties.
There are a few galaxies with SFRs as low as 10−0.4 M⊙
yr−1, and as high as 102.4 M⊙ yr
−1. SFRs based on the
SED-fitting and Hα luminosities are reported in Table 3.
3.3. Gas-Phase Metallicities
Various metallicity calibrations have been developed
for over two decades, yet the absolute metallicity scale
is still uncertain, as demonstrated by Kewley & Ellison
(2008). In general, oxygen abundance is used as a proxy
for global gas-phase metallicity and expressed as a di-
mensionless quantity, Z ≡ 12+ log (O/H). On this scale,
Z⊙ = 8.76 (Caffau et al. 2011).
The “direct” method of determining Z is to measure
8the ratio of the weak [O iii] λ4363 line to a lower exci-
tation line, which gives an estimate of the electron tem-
perature Te that is inversely related to the gas metallic-
ity. While efforts have measured direct metal abundances
(e.g., Kakazu et al. 2007; Brown et al. 2008; Hu et al.
2009; Berg et al. 2012; Ly et al. 2014), [O iii] λ4363 is
very difficult to robustly detect. As a result, strong-line
calibrations based on the empirical relationship between
Te-based metallicities and strong-line ratios (e.g., R23)
have been developed (e.g., Nagao et al. 2006). Other
calibrations use population synthesis and photoioniza-
tion models to calculate theoretical strong-line ratios for
various input metallicities (e.g., Zaritsky et al. 1994; Mc-
Gaugh 1991; Kobulnicky & Kewley 2004, hereafter Z94,
M91 and KK04, respectively). Finally, Bayesian fitting
has been used to find the photoionization model that
best explains the observed fluxes of all the most promi-
nent rest-frame optical emission lines (T04).
Metallicities determined from the direct and empirical
methods based on Te have been shown to be system-
atically lower than those determined from the theoret-
ical methods based on photoionization models (Kewley
& Ellison 2008). While this discrepancy is unresolved,
problems with photoionization models, or temperature
gradients/inhomogeneities may cause Te methods to un-
derestimate true metallicities (Kewley & Ellison 2008).
Also, recent efforts have suggested that non-Maxwellian
energy distributions in the ISM may be the culprit for
many systematic differences (Nicholls et al. 2012, 2013;
Dopita et al. 2013). Regardless of what is responsible
for the discrepancies, it is clear that a consistent use of
a single metallicity calibration is required to obtain a
self-consistent M⋆–Z–SFR relation and to study its evo-
lution.
For completeness and to aid direct comparisons in fu-
ture work, we have determined metallicity using multiple
calibrations. In Tables 4 and 5, we present these metallic-
ities, calculated using the nebular emission lines reported
in Table 2, with dust attenuation correction derived from
the SED fitting and the Balmer decrement (Hγ/Hβ), re-
spectively. The transformation from observed line ratios
to gas metallicity is summarized in the Appendix of Kew-
ley & Ellison (2008).
Note that several calibrations rely on the R23 line
ratio (Pagel et al. 1979). The M91 and KK04
calibrations also use the O32 line ratio: O32 ≡
[O iii]λλ4959,5007/[O ii]λλ3726,3729, as an estimate of
the ionization state of the gas. This measurement helps
to resolve the degeneracy between ionization state and
metallicity (see e.g., Figures 3 and 12 of KK04 and M91,
respectively). For this reason, we choose to use the M91
calibration in analyzing the M⋆–Z relation and compar-
ing our work with previous results (Section 4.3). For
instances where a different metallicity calibration was
used, we converted to M91-based metallicity using the
relations defined in Table 3 of Kewley & Ellison (2008).
For the M⋆–Z–SFR relation (Section 4.4), previous
studies have used the T04 calibration rather than M91
(e.g., Lar10; Yat12). To aid in direct comparisons, we an-
alyze the M⋆–Z–SFR relation using metallicities scaled
with respect to the photoionization models derived by
T04; however, supplementary results using M91 metal-
licities are provided. When computing T04-based metal-
licities, we use the following empirical R23–Z relation
Fig. 6.— Metallicity-sensitive (R23) and ionization parameter-
sensitive (O32) emission-line ratios for the z = 0.8 NewHα sample.
We limit the sample to galaxies that are not AGN, as well as, galax-
ies that have reliable SED fits (i.e., these galaxies are later used
to construct the M⋆–Z relation). Filled points show the R23(5σ)
sample with additional sources from the R23(3σ) sample as unfilled
points. Circles (brown in the color version) indicate galaxies with
high R23 values such that the upper branch metallicity is less than
the lower branch metallicity. Photoionization models from M91 are
overlaid in colors for metallicities between 12 + log(O/H) = 7.25
and 12+log(O/H) = 9.1. Solid (dotted) curves are for metallicities
on the upper (lower) R23 branch. Based on the empirical rela-
tions of Nagao et al. (2006), the dashed horizontal lines distinguish
between upper and lower R23 branch with a region of ambiguity
(shaded). Given these R23 and O32 values, we adopt the upper
branch.
provided by T04:
12+log (O/H) = 9.185−0.313x−0.264x2−0.321x3, (2)
where x ≡ log (R23).
The relationship between R23 and O/H is double-
valued, and so a given value ofR23 may correspond to low
or high metallicity (“lower branch” and “upper branch”,
respectively), and additional line ratios are needed to
break the degeneracy. One such ratio is [N ii]λ6583/Hα
(Kewley & Ellison 2008); however, this requires medium-
resolution infrared spectroscopy for our galaxies, which
we currently do not have. An alternative line ratio that
can distinguish between the upper and lower branch is
the O32 ratio (e.g., Nagao et al. 2006; Maiolino et al.
2008). We illustrate the dust-corrected R23 and O32 ra-
tios in Figure 6, which demonstrates that the majority
of our sources follow the upper R23 branch. There are a
few sources with line ratios such that the choice in upper
or lower branch is ambiguous (shaded region in Figure
6). Adopting either branch does not impact the primary
results of our M⋆–Z–(SFR) analysis.
The distribution of M91 upper-branch metallicities and
their errors (corrected using SED results and the extinc-
tion formalism of Charlot & Fall 2000) are shown in Fig-
ure 7. AGN are included in this figure, but the sample
is restricted to the 137 sources where [O ii], [O iii], and
Hβ are all detected at ≥5σ. We refer to this sample as
“R23(5σ)” for brevity. This naming convention should
9Fig. 7.— Top: Distribution of M91 upper-branch metallicities.
Center: Measurement error in M91 upper-branch metallicity vs.
M91 upper-branch metallicity (filled points mark AGN). Right:
Distribution of M91 upper-branch metallicities uncertainties. Only
galaxies with [O ii], [O iii], and Hβ > 5σ
are shown here.
not be interpreted as a 5σ detection limit on R23, rather
on the emission lines for the line ratio. A larger sample
of 187 galaxies, selected at 3σ, is also constructed, here-
after “R23(3σ)”. The mean (median) of the sample is
12+log(O/H) = 8.67 (8.68), and the average uncertainty
is 0.07 dex. There are a few galaxies with metallicities
as low as 7.85, and as high as 9.09.
4. RESULTS AND ANALYSIS
In our analysis, we first compare the two measures of
the SFR computed above, those based upon the Hα flux,
and those derived from the SED modeling of rest-frame
FUV to R-band photometry, as a check on the relative re-
liability of the methods (Section 4.1). We then compare
the stellar mass, SFR, and metallicity measurements for
the NewHα sample to other measurements in the lit-
erature, as studied within the framework of the star-
formation sequence (Section 4.2) and the M⋆–Z relation
(Section 4.3). Finally, we combine these two relations to
investigate the M⋆–Z–SFR relation at z ≈ 0.8 (Section
4.4).
In each analysis, we use various combinations of sample
restrictions. For convenience, the sample cuts used and
the subsample sizes are compiled in Table 6.
4.1. Comparison of SFR Tracers
In order to compare SFR measurements from different
tracers, we do not consider AGN. From the remaining
sample of 278 galaxies, only those with an NB118 excess
line flux ≥ 3σ and good SED fits (χ2ν < 10) with u-band
photometry are included, leaving a sample size of 114.
We illustrate the SED- and Hα-based SFRs in Figure
8. Since the SED modeling constrains the dust attenua-
tion, we also correct the Hαmeasurements with the SED-
based dust extinction estimates for each of our galaxies,
A(Hα) = 0.96τV . We find that the SED-based SFRs are
higher than the Hα-based SFRs by ∼0.09 dex in the me-
dian, well within the scatter of 0.24 dex. In addition,
Fig. 8.— Comparison of SED-based and Hα-based SFRs, both
corrected for extinction using SED results and the extinction law
of Charlot & Fall (2000). Solid lines (red in online version) indicate
one-to-one. Filled points (red in online version) in the middle and
bottom panels indicate median values within SED-based SFR and
mass bins, respectively, while the errorbars represent the 1σ scatter
in the residuals.
we find that there is no mass dependence of the resid-
ual, and that these two measurements even agree at high
SFRs (&100 M⊙ yr
−1). We note that similar results on
the SFR comparison are found using Balmer decrements
(Hγ/Hβ, obtained from spectroscopy; Section 2.2) for
dust attenuation. However, only 27 galaxies have deep
enough spectra (Hγ SN ≥ 10) to yield individual decre-
ments that are reliable at ∆(EB−V ) = 0.2 mag.
These results are roughly consistent with other com-
parisons of SFR tracers at similar or lower redshifts. For
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example, Villar et al. (2011) compared Hα- and FUV-
based SFRs at z ∼ 0.84. While Villar et al. (2011) found
that observed Hα-based SFRs were systematically higher
than FUV-based SFRs, they also found that correcting
for dust caused the two SFR tracers to agree at the level
of 0.05 dex with a dispersion of ≈0.2–0.25 dex. Also,
Ly et al. (2012) have compared SED-based SFRs against
Hα SFRs in z = 0.4–0.5 Hα-selected galaxies, and also
find good agreement with low dispersion (∼0.2 dex) with
corrections for dust attenuation based on estimates from
SED fits.
Since the Hα-based SFRs are more robust to the effects
of dust attenuation compared to the SED-based SFRs,
we hereafter use Hα SFRs, corrected for dust attenuation
determined from SED fitting.
4.2. The Star-Formation Sequence
The relation between SFR andM⋆, commonly referred
to as the “star-forming sequence” (Salim et al. 2007) or
the “main sequence of star-forming galaxies” (Noeske et
al. 2007), has been well studied at low (e.g., Brinchmann
et al. 2004; Salim et al. 2007) and intermediate (e.g.,
Noeske et al. 2007; Villar et al. 2011; Whitaker et al.
2012) redshifts, with general agreement among differ-
ent literature results. It manifests as a relatively tight
(σ ∼ 0.3 dex) relationship usually parameterized as SFR
∝ Mβ⋆ , although some recent works have suggested that
the M⋆–SFR relation is not a simple power law at high
redshifts (Whitaker et al. 2014). The evolution of the
form of the M⋆–SFR relation over cosmic time can pro-
vide constraints on the characteristic star formation his-
tory of galaxies and the significance of episodic bursts of
activity in building up the stellar mass (e.g., Noeske et
al. 2007). In this section, we compare our NewHα results
with other studies at z ∼ 0.8.
The top panel in Figure 9 plots the NewHα M⋆–SFR
data and a least-squares linear fit to our 3σ sample (i.e.,
NB118 excess flux ≥ 3σ). We find the resulting best-fit
power law to be:
log
(
SFRHα
M⊙ yr−1
)
= (0.75±0.07) log
(
M⋆
M⊙
)
−(6.73±0.67).
(3)
The bottom panel compares this linear fit (red line
with average measured scatter of 0.47 dex) against lit-
erature star-formation sequences and estimated intrinsic
scatters determined by Noeske et al. (2007) and Elbaz et
al. (2007) (compiled by Dutton et al. 2010), as well as
Villar et al. (2011) and Whitaker et al. (2012). The me-
dians of the NewHα data binned by mass (black points)
are provided in Table 7. When necessary, stellar masses
and SFRs have been converted to a Chabrier IMF from
a Salpeter (1955) IMF by dividing by 1.8 (e.g. Gonza´lez
et al. 2010). The local star-formation sequence (Salim et
al. 2007; Salim & Lee 2012, solid orange band) has also
been plotted for comparison.
Despite small variations, the NewHα M⋆–SFR rela-
tion and literature relations at similar redshift are all
systematically higher than the local relation (Salim et
al. 2007). This is consistent with studies that generally
find that galaxies at higher redshift tend to have higher
SFRs at fixed stellar mass compared to galaxies in the
local universe.
Fig. 9.— Top: Comparison of the NewHα M⋆–SFR data (black
squares) with a linear fit (solid line, red in the online version).
Filled (open) squares mark sources for which the NB118 excess
flux is > 3σ (<3σ); the linear fit uses the >3σ points. Bottom:
Comparison of the NewHα M⋆–SFR linear relation with literature
relations. Black points denote medians of NewHα data binned by
mass, with errorbars representing standard deviations. Note that
the linear fit covers the entire mass range, while the black points
only mark mass bins with more than one data point.
As noted in Section 3.1, the NewHα survey covers a
stellar mass range of 108.9 to 1011.8 M⊙ with an aver-
age mass of 109.9 M⊙. At similar redshifts, Noeske et
al. (2007) investigated a limited stellar mass range of
∼ 1010.0–1011.3 M⊙, while Elbaz et al. (2007) covered a
mass range of ∼ 109.3–1011.1 M⊙ and Whitaker et al.
(2012) covered a mass range of ∼ 109.5–1011.0 M⊙. It
is notable that despite varying mass ranges, sample se-
lection methods and SFR determinations, Noeske et al.
(2007), Elbaz et al. (2007), and Whitaker et al. (2012)
each find best-fit power-law relationships that are all
fairly consistent with each other. The NewHα fit also
agrees well with these relations, with some minor varia-
tions.
The Noeske et al. (2007) relation (green band horizon-
tally cross-hatched) is log (SFR/(M⊙ yr
−1)) = (0.67 ±
0.08) log (M⋆/M⊙)−(5.96±0.78) (using the relation com-
piled by Dutton et al. 2010). It therefore has a shal-
lower slope than the NewHα relation. However, the
NewHα fit lies within the scatter of the Noeske et al.
(2007) relation (∼0.3 dex). The slope of the Elbaz et
11
al. (2007) relation (blue band cross-hatched diagonally
upwards right) is 0.90, rising more steeply than our fit,
but its intercept is much lower (–8.17, again using the
relation compiled by Dutton et al. 2010). This could
simply be due to the fact that Elbaz et al. (2007) study
galaxies at a slightly higher median redshift and wider
redshift range (0.80 < z < 1.20). Despite this offset, the
NewHα fit is within the scatter of the Elbaz et al. (2007)
relation (∼ 0.3 dex). On the other hand, the Whitaker
et al. (2012) relation (pink band cross-hatched diagonally
downwards right) has a shallower slope, with a functional
form of log (SFR/(M⊙ yr
−1)) = 0.6 log (M⋆/M⊙) − 5.09
at z ∼ 0.8 (uncertainties not given). This is more likely
due to incompleteness at masses below 109.8 M⊙, as
shown in Figure 1 of Whitaker et al. (2012). Above
this mass-completeness limit, the NewHα relation is well
within the scatter derived by Whitaker et al. (2012)
(∼ 0.34 dex).
Villar et al. (2011) use a narrowband selection simi-
lar to that used in the NewHα survey and study 153
Hα emitters at z ∼ 0.84 in the EGS and GOODS-North
fields. This survey covered a mass range of 1010.0–1011.5
M⊙. Villar et al. (2011) do not provide a functional
form for their M⋆-SFR relation; however, when we cal-
culated our own least-squares linear fit for the Villar
et al. (2011) data points (light-blue band cross-hatched
vertically), we found a fit of log (SFR/(M⊙ yr
−1)) =
(0.51±0.15) log (M⋆/M⊙)−(4.11±1.61). Although both
the Villar et al. (2011) slope and intercept are system-
atically lower than the NewHα slope and intercept, the
NewHα relation is consistent with the Villar et al. (2011)
relation at overlapping mass bins (i.e., above 1010 M⊙).
Since our sample is selected by Hα emission, we ex-
pected our galaxies to be biased toward higher SFRs,
which would result in a M⋆–SFR relation systematically
higher than those found using mass- and luminosity-
limited surveys. However, that is not the case, as demon-
strated in Figure 9. This is because our Hα survey is
reasonably deep with a 50% completeness limit that cor-
responds to an observed Hα SFR of 0.4 M⊙ yr
−1 (Ly
et al. 2011a). Our greater observational limitation is on
the amount of excess flux (i.e., the Hα EW) that we can
measure, which corresponds to the specific SFR. Pre-
vious Monte Carlo simulations suggest that the low-EW
population that we are missing amounts to ≈20% at high
masses and increases to 50% near our sensitivity limits
(Ly et al. 2011a). These selection limitations, however,
do not appear to bias our sample any more than mass-
and luminosity-limited surveys. We note that Henry et
al. (2013b), who used a sample of emission-line galaxies
selected from grism spectroscopy, have also found good
agreement with other M⋆–SFR studies.
We also note that despite the consistency between the
NewHα data with literature M⋆–SFR relations, the up-
per panel of Figure 9 shows that a line does not perfectly
fit the NewHα M⋆–SFR data. This may be evidence that
theM⋆–SFR relation is not a simple power law at higher
redshifts, as recently suggested by Whitaker et al. (2014).
However, the observed curvature in theM⋆–SFR relation
may be the result of selection bias (i.e., missing more
dust-obscured galaxies) or because the dust attenuation
correction is underestimated.
4.3. The Mass–Metallicity Relation
Several previous studies have examined theM⋆–Z rela-
tion at z ∼ 0.8. However, these studies used samples with
different ranges of stellar mass and metallicity, as well as,
different treatments of systematic effects like dust extinc-
tion (for some analysis, see Moustakas et al. 2011; Zahid
et al. 2011). We therefore aim to supplement and com-
pare previous results with our large spectroscopically-
selected NewHα sample.
As before, we fit the NewHα data with a linear re-
lation using least-squares. We plot both R23(3σ) and
R23(5σ) metallicity detections, but for the linear fit, we
use the R23(5σ) sample. Using the 5σ cut did not sig-
nificantly bias the sample, as the top panel of Figure 10
shows. We also remove 9 sources for which the calculated
upper-branch metallicity is lower than the lower-branch
metallicity, leaving a 5σ sample size of 9818. Using the
M91 metallicity calibration, we find the resulting linear
relation to be
12+log (O/H) = (0.25±0.03) log
(
M⋆
M⊙
)
+(6.23±0.33),
(4)
with an intrinsic scatter of 0.16 dex.
The top plot in Figure 10 shows this linear relation,
while the bottom plot compares this linear fit to other
M⋆–Z relation determinations at similar redshifts. The
means of the NewHα data binned by mass are also plot-
ted, and their values are provided in Table 7. All stellar
masses are converted to be consistent with a Chabrier
IMF, and all metallicities are made to be consistent with
the M91 upper-branch calibration using the conversions
in Kewley & Ellison (2008).
We find that the NewHα M⋆–Z relation is generally
consistent with literature relations, and all these rela-
tions at higher redshifts are systematically lower than
the local M⋆–Z relation of T04 (dark blue solid curved
line), once it has been converted to the same metallic-
ity calibration.19 This result is consistent with previous
studies of metallicity evolution with redshift.
Savaglio et al. (2005) used galaxies from the Gemini
Deep Deep Survey and the Canada France Redshift Sur-
vey to investigate the M⋆–Z relation at z = 0.4–0.98. A
final sample of 56 galaxies was selected by the existence
of rest-frame optical emission lines with a 3σ detection
limit of (0.6–3.2) ×10−18 erg s−1 cm−2. Metallicities
were calculated using the R23 line flux ratio and KK04
calibration. The pink dashed-triple dot line in Figure
10 marks the Savaglio et al. (2005) linear bisector fit,
which does not agree with the NewHα data (nor other
higher redshift studies). However, the small sample size,
lack of selection criteria (i.e., no color selection, no S/N
threshold for the R23 emission lines), and different fitting
method for the Savaglio et al. (2005) data all prevent us
from directly comparing the two relations.
Lamareille et al. (2009) examined two subsets of ∼3000
z = 0.7–0.9 galaxies from the VIMOS VLT Deep
18 These 9 galaxies have R23 values that are higher than the limit
of many of these metallicity calibrations (see Section 3.3 and Figure
6). Zahid et al. (2011) removed such galaxies as well, believing
them to be AGN.
19 Again, we use the Kewley & Ellison (2008) relation to trans-
form to M91-based metallicities.
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Fig. 10.— Top: Comparison of the NewHα M⋆–Z data with
a linear fit (solid line, red in online version). Filled points mark
sources for which R23 lines ([O ii], [O ii], and Hβ) are at least
detected at 5σ with additional sources from the 3σ sample (un-
filled). Circles indicate galaxies with high R23 values such that
the upper branch metallicity is less than the lower branch metal-
licity. Bottom: Comparison of the NewHα M⋆–Z linear fit with
literature relations. All metallicities have been converted to the
M91 calibration using the relations of Kewley & Ellison (2008); for
the local relation, we transformed from T04. Filled squares denote
means of NewHα data binned by mass, with errorbars representing
standard deviations.
Survey—a wide-shallow sample (6.1 deg2 and 17.5 ≤
IAB ≤ 22.5) and a narrow-deep sample (0.61 deg
2
and 17.5 ≤ I ≤ 24, green dot-dashed line in Figure
10). Metallicities were calculated from rest-frame op-
tical emission lines using the R23 line flux ratio and the
T04 metallicity calibration. Because the wide sample has
shallower magnitude limits and is biased towards massive
galaxies, we choose to compare the NewHα M⋆–Z rela-
tion against the deep sample (N ∼ 40 for 0.7 < z < 0.9).
Figure 10 shows that this sample is well within the in-
trinsic scatter of the NewHα relation. Lamareille et al.
(2009) observed that the M⋆–Z relation evolves towards
lower overall metallicities more quickly for more massive
galaxies. However, low spectral resolution (Rs ≈ 230 or a
large error domain on AGN classification could also have
an effect on both the Lamareille et al. (2009) samples; in
particular, contamination from AGN would falsely lower
metallicity results, since photoionization by AGN can
produce rest-frame optical emission-line ratios that ap-
pear similar to metal-poor star-forming galaxies (Mous-
takas et al. 2011).
Cowie & Barger (2008) used a sample of 154 galax-
ies from the 145 arcmin2 GOODS-N field, selected by
rest-frame NIR bolometric flux (the limiting flux corre-
sponding roughly to an NIR magnitude of Ks = 23.4).
Metallicities were calculated using the R23 line ratio and
both the KK04 and T04 calibrations, although equivalent
widths (EWs) were used rather than emission-line fluxes.
Zahid et al. (2011) noted a systematic error in the Cowie
& Barger (2008) relation as a result of the fitting proce-
dure used—the R23 metallicity diagnostic is less sensitive
at the R23 local maximum at 12+log (O/H) ∼ 8.4, which
leads to asymmetric metallicity errors that influence the
least-squares fit. We therefore follow the example of Za-
hid et al. (2011) and plot the median metallicities (red
triangles in Figure 10) rather than the functional form
prescribed by the mean metallicities. The median metal-
licities are within the scatter of the NewHα relation.
Zahid et al. (2011) studied galaxies from the DEEP2
survey (Davis et al. 2003), which covers a fairly large field
of 3.5 deg2. Out of 31,656 objects in the DEEP2 survey
with well-measured redshifts, only sources with spectra
covering the wavelength range of 3720–5020 A˚ (brack-
eting the rest-frame optical emission lines required for
R23, see Section 3.3) and emission lines that could be
fit were considered in analysis. Further sample cuts in-
cluded thresholds on Hβ S/N, Hβ EW, combined R23
errors, continuum fits, and the removal of sources with
logR23 > 1 (considered AGN), leaving a final sample
size of ≈1,600. As in Cowie & Barger (2008), metal-
licities were calculated with the R23 ratio formula, us-
ing emission line EWs and the KK04 calibration. Insuf-
ficient sample cuts for AGN, color contamination from
red non-SF galaxies, and a lack of S/N cut on [O ii] and
[O iii] lines would all tend to underestimate metallicity,
but we find that the Zahid et al. (2011) relation (light
blue dashed line in Figure 10) is extremely consistent
with the NewHα data at overlapping mass bins.
Finally, Moustakas et al. (2011) used a large (∼3000
galaxies) sample from the AGN and Galaxy Evolution
Survey, which covers 7.9 deg2. The survey is magnitude-
limited (IAB < 20.45), and emission-line galaxies were se-
lected with the criteria that Hβ line flux is above 3×1017
erg s−1 cm−2 and log([O ii]/Hβ) >–0.3. Metallicities are
computed using the EW formulas for the line ratios R23
and O32 and the M91, KK04, and T04 calibrations. The
Moustakas et al. (2011) and NewHα samples are com-
plementary: the former is mass-incomplete below 1010.7
M⊙ at z ∼ 0.8 as a result of the survey flux limit, while
the NewHα mass completeness drops off below ∼ 109.5
M⊙ because our data are emission-line selected. There-
fore, disregarding the NewHα data above an upper mass-
completeness limit (∼1010.5 M⊙), the Moustakas et al.
(2011) M⋆–Z relation (orange diamonds in Figure 10)
appears to be a smooth extension of the NewHα relation
to higher masses.
4.4. The Mass–Metallicity–SFR Relation
Combining the stellar mass, metallicity, and SFR mea-
surements for the NewHα sample, we now consider the
correlation between all three derived properties. As dis-
cussed in the introduction, residuals from the M⋆–Z re-
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lation have been found to correlate with the SFR in local
galaxy samples. We aim to test whether a similar sec-
ondary dependence on the SFR also exists in galaxies at
z ∼ 0.8 as sampled by the NewHα dataset.
The NewHα survey is one of the first surveys to offer
both spectroscopic measurements of the strong oxygen
emission lines and Hα narrowband fluxes at intermediate
redshifts, enabling more robust constraints on the neb-
ular abundances and instantaneous SFRs. These mea-
surement methods are also commonly used at local red-
shifts, and allow a more self-consistent test of whether
the M⋆–Z–SFR relation remains the same over cosmic
time. To investigate the M⋆–Z–SFR relation, we first
remove all AGN, sources with poor SED fits (χ2ν > 10),
sources with an NB118 excess flux below 3σ, and limit
the dataset to the R23(3σ) sample. These restrictions re-
move 180 galaxies from the sample, leaving 119 galaxies
for the following analysis. We note that the R23(3σ) cut
removed the majority of galaxies (N=120).
Different parameterizations have been used to describe
the local M⋆–Z–SFR relation (see e.g., Man10; Lar10).
Some studies (Lar13; Hunt et al. 2012) have assumed
that this relation can be accurately described by a plane.
In particular, Lar13 argued that this may in fact be
the best functional representation of the M⋆–Z–SFR re-
lation, and refer to it as a “fundamental plane.” In
contrast, Man10 used a higher order parameterization
(dubbed the “fundamental metallicity relation”), which
is motivated by the flattening at high stellar masses in
the M⋆–Z relation (e.g., T04; Moustakas et al. 2011).
In addition, many studies (e.g., Richard et al. 2011; Xia
et al. 2012; Belli et al. 2013; Stott et al. 2013; Henry et
al. 2013a,b; Zahid et al. 2013b; Ly et al. 2014; Yabe et
al. 2014) have compared their samples against the fun-
damental metallicity relation to determine if it holds at
higher redshifts.
To enable direct comparison to Lar10 and Lar13, we
begin by assuming that our relation can be accurately
described by a plane. Since commonly adopted meth-
ods for determining the best-fit plane may lead to dif-
ferent results and interpretation, we use multiple tech-
niques as described below: (1) principal component anal-
ysis (PCA), (2) two-parameter regression, and (3) three-
dimensional χ2 minimization.
We then explore a higher order parameterization of the
data following the methodology of Man10. We later com-
pare our analyses with previous works in Section 5, and
revisit the assumed plane parameterizaton in Section 5.3
and discuss possible implications.
We note that all the results that follow are based on
metallicities determined using the T04 calibration, in or-
der to facilitate direct comparison with previous studies.
Another metallicity calibration (M91 as used previously
for the M⋆–Z relation) has been used, and we find that
to first order, the M⋆–Z–SFR relation does not signifi-
cantly differ. The results of our planar fits with different
metallicity calibrations (T04 and M91) are summarized
in Tables 8, 9, and 10.
4.4.1. Principal Component Analysis
First, we conduct a PCA for our NewHα dataset. This
approach determines the eigenvectors (called V1, V2, and
V3), formed from linear combinations of the input pa-
rameters, that are orthogonal to one another. One of
the advantages of the technique is the ability to exam-
ine correlated measurements. This is important for the
M⋆–Z–SFR relation, since the metallicity and SFR mea-
surements are strongly correlated with the derived stel-
lar mass. Given these correlations, the application of
the PCA technique allows us to examine if a tilt in the
direction of the SFR is present for a plane parameteriza-
tion. This technique has been used by Lar13 and Hunt
et al. (2012) to determine the best-fit planar description
for the M⋆–Z–SFR relation. We conduct our PCA anal-
ysis on the covariance matrix of our dataset with three
variables:
x1≡ log
(
M⋆
M⊙
)
,
x2≡ 12 + log(O/H), and (5)
x3≡ log
[
SFRHα
M⊙ yr−1
]
.
To account for measurement uncertainties in the PCA,
we conduct Monte Carlo realizations of our data, where
the stellar mass, SFR, and oxygen abundance for each
galaxy in the sample are drawn 100,000 times from a
Gaussian probability distribution defined by the 1σ er-
rors in each parameter. We then fit each simulated sam-
ple of 119 galaxies using the PCA code available through
the NASA IDL Astronomy User’s Library.
We find that the first two principal components ac-
count for 78.8%±1.6% and 15.2%±1.5% of the variance,
respectively. The first principal component, which has
the largest variance, is V1 = (0.610, 0.183, 0.771). The
other two eigenvectors are V2 = (0.690, 0.352, –0.629),
and V3 = (–0.384, 0.923, 0.087). In Figure 11, the data
are projected in the planes defined by these principal
components.
Since V1 and V2 have the largest dispersions, they can
be interpreted as vectors that lie along the best-fit plane,
while V3 is the vector that is orthogonal to the plane.
Figure 11 illustrates that V3 has the least amount of
variance with an rms of ≈0.18 dex. This low dispersion
is critical, as it suggests that V3 provides a mathematical
description for the best-fit plane such that a combination
of stellar mass, SFR, and metallicity yields a constant:
αx1 + βx2 + γx3 = δ, (6)
with (α,β,γ,δ) = (–0.384+0.03
−0.04, 0.923±0.02, 0.087
+0.04
−0.03,
+4.301+0.57
−0.46). The V3 results from our Monte Carlo
realization are shown in Figure 12. A summary of
our PCA results, using different metallicity calibrations
(M91; T04) and sample selections, can be found in Table
8.
Assuming that our data can be described by a plane, γ
can be interpreted to signify the importance of the SFR
in the correlation. The PCA shows that γ is non-zero
(≈3σ significance), suggesting that the plane which best
describes our dataset is moderately tilted in the SFR
dimension.
4.4.2. Two-Parameter Regression
Another approach for finding the best-fit plane is linear
regression, whereby one parameter is modeled in terms
of two other parameters. We consider a plane parame-
terization used to describe local galaxies (Lar10), where
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Fig. 11.— PCA of our R23(3σ) sample with metallicities deter-
mined using the T04 calibration. The first and second principal
components (V1 and V2) are shown in the top and bottom panels,
compared with the third component (V3) with the least amount
of variance. The dashed line represents the average of V3. Our
sample can be described by Equation (6) with (α,β,γ) ≈ (–0.384,
0.923, 0.087). The PCA results from our Monte Carlo realizations
are provided in Figure 12.
the stellar mass is treated as the dependent variable:
log
(
M⋆
M⊙
)
= βMZ + γM log
(
SFRHα
M⊙ yr−1
)
+ δM , (7)
where Z ≡ 12 + log (O/H). We conduct the regression
using the IDL routine MPFIT (Markwardt 2009), which
uses the Levenberg-Marquardt least-squares minimiza-
tion technique. As with the PCA, we also perform a
Monte Carlo simulation to determine the uncertainties in
the fit. Here, the Gaussian randomization only occurs in
the two independent variables (SFR and metallicity) and
measured uncertainties in the dependent variable (stel-
lar mass) are accounted for in the least-squares mini-
mization. The results of our Monte Carlo simulation are
shown in Figure 13, and are reported in Table 9 using two
different metallicity calibrations (T04; M91). The best
fitting parameters that describe the NewHα sample are
βM = 0.67
+0.13
−0.11, γM = 0.50
+0.04
−0.05, and δM = 3.75
+1.02
−1.01.
While Equation (7) was reported to yield the lowest χ2
in all three observables for local SDSS galaxies (Lar13),
it can be viewed as counter-intuitive20. A better descrip-
tion of the plane, which is a simple extension of theM⋆–Z
relation, is:
Z = αZ log
(
M⋆
M⊙
)
+ γZ log
(
SFRHα
M⊙ yr−1
)
+ δZ . (8)
The regression fitting for our sample using this projec-
tion, as shown in Figure 13, yielded αZ = 0.23 ± 0.02,
γZ = 0.01
+0.02
−0.03, and δZ = 6.61
+0.18
−0.12 for T04 metallicities.
The results of our Z = f(M, SFR) regression are consis-
tent with our previousM⋆–Z least-squares fitting, which
found a slope (αZ) of 0.25 and a constant offset (δZ)
of 6.23 (Section 4.3). This regression analysis demon-
strates that a strong secondary dependence on the SFR
for aM⋆–Z–SFR plane is not present in our dataset. We
20 Other galaxy properties have been extensively compared
against the stellar mass (i.e., the latter is treated as the indepen-
dent variable).
summarize our Z = f(M, SFR) regression results for T04
and M91 in Table 10.
4.4.3. Three-Dimensional χ2 Minimization
One of the limitations of the two-parameter regres-
sion approach—used to study the SDSS sample by Lar10
and Lar13—is the arbitrary choice of the independent
and dependent variables, as we have discussed. To ad-
dress this, we consider a three-parameter fit that simul-
taneously minimizes χ2 in all three dimensions. We as-
sume that the data can be described by a plane as given
by Equation (6). This method complements the PCA,
since it is less susceptible to outliers that directly affect
the covariance matrix, and hence the principal compo-
nents (see Section 5.2 for further discussion). It is a
three-dimensional extension of the χ2 estimator used by
Tremaine et al. (2002), for example. To obtain mean-
ingful errors, we scale our measurement uncertainties to
yield a reduced χ2 of 1. We find a best fit of (α,β,γ,δ) =
(–0.37±0.05, 0.92±0.02, 0.10±0.05, 4.54±0.64). These
values are similar to those determined from PCA, again
suggesting that there is at most a moderate dependence
of metallicity on the SFR for Hα-selected galaxies from
the NewHα survey.
4.4.4. Non-planar Formalism of Mannucci et al. (2010)
As previously stated, a curved-surface parameteriza-
tion may be a better representation of the M⋆–Z–SFR
relation. With this in mind, we split our sample into
low-mass and high-mass subsamples and perform PCA.
The results are summarized in Table 8. We find that
the planes which best fit the low-mass sample are signif-
icantly different from those that best fit the high-mass
sample.
We therefore consider a non-planar fit between the
three derived properties following Man10, who deter-
mined a curved-surface representation of theM⋆–Z–SFR
relation at local redshifts. Man10 calculated metallici-
ties for local SDSS galaxies with two separate emission-
line flux ratio measurements—the Nagao et al. (2006)
[N ii]λ6583/Hα calibration and the Maiolino et al. (2008)
R23 calibration. In cases where both measurements agree
within 0.25 dex, an average of the two was used. Since
[N ii]/Hα measurements do not exist for our sample, di-
rect comparison of the NewHα sample to Man10 is dif-
ficult. In particular, while we could examine whether
the M⋆–Z–SFR relation exists in our sample using only
R23-based metallicities estimated from the Maiolino et
al. (2008) calibration, we note that this approach has
yet to be conducted with SDSS galaxies (i.e., excluding
[N ii]/Hα measurements). A Maiolino et al. (2008) R23-
based M⋆–Z–SFR relation is beyond the scope of this
paper. Therefore, we choose to compare to the relation
determined by Yat12, who followed the same procedure
as Man10 but used T04 metallicities.
We determine a second-order polynomial fit of metal-
licity as a function of a linear combination of mass and
SFR:
µα = log
(
M⋆
M⊙
)
− α log
(
SFR
M⊙ yr−1
)
, (9)
where α is a free parameter chosen to minimize the scat-
ter of metallicity. Here, α = 0 corresponds to the M⋆–Z
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Fig. 12.— Results of Monte Carlo PCA fitting to the NewHα R23(3σ) sample of 119 galaxies (grey solid lines) compared to 150 randomly-
selected local galaxies from the SDSS (blue dashed lines). We also overlay a sample (“mock-highz SDSS”; see Section 5.1) selected from
the SDSS to have similar stellar masses and SFRs to NewHα galaxies (purple dotted lines). Coefficients α, β, γ, and δ describe a plane
as given in Equation (6). Contours at 68%, 95%, and 99% confidence are shown. These contours demonstrate that the best-fitting PCA
plane for the NewHα sample is consistent with fits to SDSS galaxy samples with similar sample size. The standard PCA fit of Lar13 is
shown by the open squares.
relation while α = 1 refers to metallicity having an in-
verse dependence with the specific SFR.
We consider a range of α values, and illustrate in Fig-
ure 14 the dispersion of the best-fit second-order polyno-
mial. This result demonstrates that scatter in metallicity
is minimized at α ∼ 0.05 (i.e., suggesting weak depen-
dence on the SFR). High values of α (& 0.5) can be
excluded, suggesting that a strong dependence on SFR
does not exist. However, we cannot exclude moderate de-
pendence (e.g., α = 0.19 for local galaxies as determined
by Yat12), since the scatter in metallicity does not sig-
nificantly change for α . 0.5. This result is illustrated in
Figure 15, where we plot the best-fit second-order poly-
nomial for both α = 0.05 and α = 0.19.
5. DISCUSSION
As discussed in the introduction, the detailed relation
between galaxy stellar mass, SFR, and gas-phase metal-
licity is important for understanding inflows and outflows
of gas, and the chemical evolution of galaxies. The shape
of this relation and the degree to which it does or does
not evolve with redshift can provide insights into whether
the processes governing the interaction between galaxies
and their surrounding medium are “fundamental” in the
sense that they may not differ substantially at various
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Fig. 13.— Results of our Monte Carlo simulations for regression-based plane fitting. The top panels show the fitting conducted with
stellar mass as the dependent variable, M = f(Z, SFR), while the bottom panels consider Z = f(M, SFR). Metallicities are based on the
T04 calibration. The regression fits of Lar10 and Lar13 are shown as open diamonds and squares, respectively.
Fig. 14.— Dispersion in oxygen abundances for different pro-
jections of the M⋆–Z–SFR relation using a curved-surface least-
squares fitting approach with µ = log
(
M⋆
M⊙
)
− α log
(
SFR
M⊙ yr
−1
)
.
Calculations were conducted using M91- (solid line) and T04-based
(dashed line) metallicities. The analyses show that a strong sec-
ondary dependence on SFR does not exist, consistent with planar
fitting approaches; however, the data cannot exclude or distinguish
between zero and weak dependence (α = 0.19; Yat12).
points in cosmic time.
Several studies (e.g. Man10; Lar10; Lar13) have re-
ported that along with the well-established strong cor-
relation between mass and metallicity, there is a mod-
erate, but significant correlation with the SFR. Further-
more, a number of studies, including Man10 and Hunt et
al. (2012), have indeed found that galaxies at redshifts
up to z ∼ 3 can be described by the same M⋆–Z–SFR
relation. However, contradictory results have recently
been reported: Sa´nchez et al. (2013) and Hughes et al.
(2013) were unable to find a significant correlation with
the SFR, and argue that previous results based on the
SDSS dataset were spurious due to aperture effects (for
further discussion, see Section 4 of Sa´nchez et al. 2013).
Also, Zahid et al. (2013b) found evidence for redshift
evolution in the M⋆–Z–SFR relation.
In Section 4.4 of this paper, we examined if the M⋆–
Z–SFR relation at z ∼ 0.8 exists using the NewHα
dataset—and if it does, to determine if it is consistent
with previous analyses of local galaxies from the SDSS
dataset. To facilitate comparison to local results, we fol-
lowed previous approaches by assuming that the M⋆–Z–
SFR relation can be described by a plane or a surface.
For the planar description, we used PCA, two-parameter
regression, and χ2 minimization with metallicities cal-
ibrated against T04. We found that the NewHα data
show a moderate dependence (γ ≈ 0.1) of the M⋆–Z
relation on SFR. This is slightly lower than the depen-
dence found in the local universe (γ ≈ 0.16; Lar13). For
the curved-surface parameterization, we use least squares
fitting to describe a second-order polynomial between
metallicity and a combination of mass and SFR. This
analysis excludes a strong dependence of the M⋆–Z re-
lation on SFR; however, it cannot distinguish between
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Fig. 15.— M⋆–Z–SFR relation following the projection (µ–Z) of Man10. Here we illustrate best-fit projection for local SDSS galaxies
(left, α = 0.19; Yat12) and the projection with the lowest dispersion for the NewHα sample (right, α = 0.05). The best-fitting third-order
polynomial of Yat12 is shown by the dashed line while our best fits are shown by the solid lines. Filled squares show the R23(5σ) sample
with additional sources in the R23(3σ) sample (opened squares). For direct comparisons to Yat12, we use T04-based metallicities.
moderate and no dependence.
How do we interpret our results, and where do they fit
in within the current debate on theM⋆–Z–SFR relation?
We address these questions by first investigating whether
some limitation(s) of our analyses or dataset may obscure
the true underlying relationship. We ask:
1. Is our result biased or affected by some limitation
of the NewHα dataset? (Section 5.1)
2. Is our result biased or affected by the chosen plane-
fitting techniques? (Section 5.2)
3. Finally, is our result biased or affected by our
assumed parameterizations of the dataset? (Sec-
tion 5.3)
5.1. Limitations of the NewHα Dataset
The following sample limitations may, individually or
in combination, bias our measurement of the SFR depen-
dence of the M⋆–Z–SFR relation: (1) small sample size,
(2) measurement uncertainties, and (3) restricted cover-
age of parameter space. These limitations apply gener-
ally to any study attempting to construct a M⋆–Z–SFR
relation.
In this work, we focus on the first possible limitation:
the small size of the NewHα sample (119 galaxies) used
for studying the M⋆–Z–SFR relation. To understand
the effects of sample size we construct “mock” samples
from the SDSS DR7 sample. Here, the MPA-JHU cata-
log provides total stellar masses from fitting the u′g′r′i′z′
photometry (Salim et al. 2007), total SFRs primarily
from Balmer emission lines (Brinchmann et al. 2004),
and metallicity within the optical fibers following T04.
Restricting our sample to galaxies21 with estimates of
21 Selected by the Baldwin et al. (1981) diagnostic selection fol-
lowing Kauffmann et al. (2003) with at least a 3σ detection for Hα,
[N ii], [O iii] λ5007, and Hβ.
stellar mass, metallicity, and SFR, and redshift between
z = 0.07 and z = 0.30, we have a working SDSS sample
of 90,686 galaxies.
We therefore begin with a randomly-selected subsam-
ple of 150 galaxies and then consider improvements to
our base sample by increasing the sample size. We fit
each SDSS subsample with a plane using the PCA tech-
nique, as discussed in Section 4.4.1, for direct compar-
isons with our NewHα results. For the smallest subsam-
ple, we find little dependence on the SFR, with γ ≈ 0.02.
We then increase the sample size in increments of 150
galaxies, with the expectation that the larger sample size
will provide more definitive constraints on SFR depen-
dence. However, even with a sample of 1950 galaxies (13
times larger than the base sample), γ remains at or below
0.05. Extending the PCA analysis to the largest sample
possible (N = 90,686), we find that a surprisingly weak
dependence exists on the SFR (γ = 0.02) for a planar de-
scription of theM⋆–Z–SFR relation. This dependence is
roughly three to eight times weaker than that found by
Lar13, but consistent (within errors) with results from
the analysis based on the NewHα dataset reported here
(γ ≈ 0.087+0.04
−0.03). This is best demonstrated in Figure 12
where the mock SDSS sample, with similar sample size
(N = 150) to the NewHα sample, is shown by the dashed
(blue) line contours.
How can the results of our experiments with mock
SDSS samples be reconciled with the results of Lar13?
The sample used by Lar13 used stricter selection cuts.
Their strictest constraint is on the S/N for the [O iii]
λ5007, Hβ, Hα, and [N ii] emission lines (requiring at
least 8σ). The Hα restriction biases their sample toward
higher SFRs, while the [O iii] restriction preferentially
selects against metal-rich galaxies, leaving metal-poor
galaxies with higher SFRs in the sample. Interestingly,
we do find that a S/N restriction of 8 on the nebular emis-
sion lines yielded a higher SFR coefficient (γ ≈ 0.08–0.14
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Fig. 16.— Distribution of measurement uncertainties for stel-
lar mass (left), metallicity (middle) and SFR (right) of the SDSS
sample. The full sample of 90,686 galaxies is shown cross-hatched,
while a smaller sample with restrictions on the [O iii], Hβ, Hα, and
[N ii] lines (S/N ≥ 8) is shown filled-in (blue in online version).
with the standard PCA) based on sample sizes that span
150 to 31,477 galaxies.
The mock SDSS samples used in the analysis described
in this section, on the other hand, were constrained by
similar emission-line restrictions (3σ detection) used for
the NewHα dataset, and achieved results more consis-
tent with the NewHα results. To further demonstrate
this point, we also selected from the SDSS galaxies with
similar (≤0.1 dex) stellar masses and SFRs to those in
the NewHα sample (hereafter “mock-highz SDSS”). Be-
cause local galaxies have lower SFRs, six of 119 NewHα
galaxies do not have a “local analog.” The results of
the PCA for the mock-highz SDSS sample are shown as
dotted (purple) line contours in Figure 12, and are in
better agreement with the NewHα PCA results. These
comparison results suggest that the differences in sample
selection may therefore produce the observed discrepancy
between the results of NewHα and the results of Lar13.
5.2. Limitations of Principal Component Analysis
Another potential issue with our investigation is our
reliance on the PCA technique to find the plane that best
describes the M⋆–Z–SFR relation, and to compare to
results based on local galaxy samples. This technique has
shortcomings, particularly in its sensitivity to outliers.
PCA finds eigenvectors (or principal components)
formed from linear combinations of input parameters
(M∗, Z, and SFR). Since variance-dependent calcula-
tions are used to determine the principal components,
outliers may strongly skew PCA results. Considering
the uncertainties of derived quantities and large size of
the SDSS sample, there are significant numbers of (true)
outliers in the sample that would suggest that the PCA
technique is unreliable for the SDSS.
This is particularly demonstrated when we account for
measurement uncertainties through Monte Carlo tech-
niques in the PCA fitting (see Section 4.4.1). We find a
different best-fit plane (albeit one that still has a low γ)
when compared to a standard PCA (i.e., without con-
sidering uncertainties). This is expected because of the
uncertainties on the SFRs: at least 32% of the SDSS
sample deviates significantly (≥0.22 dex; see Figure 16)
from what is likely the best-fitting plane. When per-
forming the same analysis with an SDSS sample similar
to that of Lar13, we also find a different result for γ,
∼0.12 versus the reported result of 0.16.
We suggest that instead of PCA, three-dimensional
χ2 minimization (see Section 4.4.3) should be the pre-
ferred method of parameterizing the M⋆–Z–SFR rela-
tion as a plane. The three-dimensional χ2 minimization
technique fits all three observables simultaneously and is
less susceptible to outliers: galaxies with more uncertain
measurements are downweighted relative to those with
more precise measurements. In the case of the NewHα
dataset, our results are consistent between PCA and
three-dimensional χ2 fitting, suggesting that our sample
is not as severely affected by the PCA analysis. Nev-
ertheless, we recommend caution when proceeding with
PCA analysis without understanding the effects of out-
liers.
5.3. Limitations of the Parameterization of the
M⋆–Z–SFR Relation
In much of our analysis—including our investigation of
potential sample size and PCA technique limitations—
we have adopted a plane to describe our data. How-
ever, as noted in Section 4.4.4, this assumption may be
wrong. If there is in fact a M⋆–Z–SFR relation which
is fundamental (i.e., universally describes galaxies at all
redshifts), and there is curvature in that relation, studies
which assume a plane parameterization in their analysis
may mistakenly infer evolution in the relation. That is,
evolution in a planar relation may actually be a result
of sampling different parts of the curved surface relation
with respect to redshift. At z ∼ 0.8, the NewHα sample
has lower average metallicity and higher average SFR
than the local SDSS sample does. Furthermore, if the
M⋆–Z–SFR relation is curved, the results from a plane
fit can be different if the sample is limited in parame-
ter space. This is demonstrated in Section 4.4.4 when
we split our sample into low-mass and high-mass sub-
samples. The plane that best fits the low-mass sample
is significantly different from the one that fits the high-
mass sample. This implies that our sample follows a
non-planar projection—a discrepancy is unsurprising if
there is no truly “good” planar fit.
With this in mind, we follow the procedure of Man10
and Yat12 to find the projection of least scatter, as de-
scribed in Section 4.4.4. In this projection, the parameter
α describes the dependence of the M⋆–Z relation on the
SFR. Our dataset excludes a strong dependence on SFR
(α & 0.5); however, it cannot distinguish between mod-
erate (α ∼ 0.2) and no dependence. This result is con-
sistent with those reported for local galaxies (α = 0.19;
Yat12).
We note that although severalM⋆–Z–SFR studies have
followed the methods of Man10 (Yates et al. 2012; An-
drews & Martini 2013), the effects of binning the SDSS
sample by both mass and SFR have been a point of some
contention, as Lar13 have argued that the grid adopted
for data binning can effectively change the shape of the
curved-surface M⋆–Z–SFR relation. In addition, this
method of projection of least scatter relies on an initial
assumption of a polynomial functional form.
We therefore suggest that future work be done to inves-
tigate non-parametric methods of fitting theM⋆–Z–SFR
relation. For instance, the Kolmogorov-Smirnov (K-S)
test is used to compare a one-dimensional sample with a
reference probability distribution. An extension of the K-
S test to three dimensions would be ideal for fitting the
M⋆–Z–SFR relation while avoiding assumptions about
the shape or functional form of the relation.
6. CONCLUSIONS
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We have studied the relationships between stellar mass,
SFR, and metallicity using a sample of 299 galaxies at
z ∼ 0.8 selected by the presence of Hα emission in a
narrow bandpass filter. Deep optical spectra obtained
with Magellan IMACS enable us to measure gas-phase
metal abundances with various theoretical and empirical
oxygen-based calibrations, and to compare them to SFRs
estimated from the Hα luminosity and stellar masses
from SED modeling.
Our emission-line galaxy sample spans stellar masses
from ∼109 to 6 × 1011 M⊙, Hα-based SFRs between
0.4 and 270 M⊙ yr
−1, and metallicities from 12 +
log (O/H) = 8.3 to 9.1 (Z/Z⊙ = 0.4–2.6) on a metal-
licity scale based on the M91 calibration.
We compared Hα-based SFRs with SFRs estimated
from SED fitting (i.e. FUV-based SFRs). We found that
once both measures were corrected for dust attenuation
with optical depths computed from SEDs, the two mea-
sures agreed well (median offset of ∼0.09 dex) with low
dispersion (∼ 0.2 dex). In addition, this agreement holds
for the full range of stellar mass and for high SFRs (&100
M⊙ yr
−1).
Based on a linear least-squares fit over stellar masses
between 109.1 M⊙and 10
11.7 M⊙, the M⋆–Z relation for
our sample is 12+ log (O/H) = (0.25± 0.03) log
(
M⋆
M⊙
)
+
(6.23±0.33). This is consistent with previously reported
results for galaxy samples at similar redshifts. At fixed
stellar mass, the M⋆–Z relation for our sample is sys-
tematically lower by 0.1 dex in metallicity than the local
SDSS relation of T04.
Similarly, we found a NewHα M⋆–SFR relation of
log
(
SFRHα
M⊙ yr−1
)
= (0.75± 0.07) log
(
M⋆
M⊙
)
− (6.73± 0.67),
which is consistent with literature results at similar
redshifts (within 0.15 dex in SFR of previous results).
This consistency is somewhat surprising given that the
NewHα sample is Hα selected, which might bias our rela-
tion toward higher SFR. However, this suggests that our
sample is in fact relatively complete down to low EWs.
We then calculated the best-fit plane describing the
stellar masses, SFRs, and metallicities of the NewHα
sample using three methods: principal component analy-
sis, two-parameter regression, and three-dimensional χ2
minimization. The fits resulting from all these analyses
at z ∼ 0.8 showed only a moderate secondary depen-
dence on the SFR weaker than that reported by Lar10
and Lar13. In addition, we considered a curved-surface
parameterization following Man10, and found that the
NewHα sample is consistent with local studies (i.e., a
weak dependence of the M⋆–Z relation on SFR; Yat12),
and excludes a strong SFR dependence.
To better understand the possible implications of these
results, we asked whether some limitation of our dataset
and/or analysis may obscure a stronger or weaker depen-
dence on the SFR by using mock samples drawn from the
SDSS.
We started by examining possible issues associated
with the small size of our sample. Using a randomly-
selected subsample of 150 SDSS DR7 galaxies using the
PCA technique, we found a dependence on the SFR that
was three to eight times weaker than the SDSS study
of Lar13. Somewhat surprisingly however, increasing
the sample size did not significantly change this result,
even using the largest possible sample (N≈90,000). We
learned that differences in the adopted signal-to-noise
cuts may lead to apparently significant differences in the
level of the second parameter dependence on the SFR.
By imposing cuts on the mock sample that were more
similar to the ones used to form the NewHα dataset, we
found a weaker SFR dependence more consistent with
the one reported here. Further work is needed to recon-
cile these results with recent studies based on IFU and
drift-scan observations of local galaxies which find that
there is no secondary dependence on the SFR (Sa´nchez
et al. 2013; Hughes et al. 2013).
We also examined potential issues in our fitting analy-
sis, and the lessons learned here are of use for futureM⋆–
Z–SFR studies. For example, we find that the PCA tech-
nique is highly sensitive to outliers and measurement un-
certainties, and three-dimensional χ2 minimization may
be preferred as a more robust plane-fitting technique.
This is particularly true for the sample size analysis de-
scribed above, as there are significant numbers of true
outliers in the SDSS dataset.
We conclude that future work should include the fol-
lowing. Locally, the SDSS galaxies excluded by the Lar13
analysis should be examined more closely, and potential
systematics in SFR and Z measurements due to SDSS
aperture effects can be verified directly with forthcom-
ing integral field spectroscopic surveys (e.g., MaNGA
and SAMI). Future works, particularly those based on
higher redshift samples, should also account for dataset
limitations in constraining a possible weak secondary de-
pendence in the SFR. Here, we have addressed the ef-
fects of small sample size, but limited coverage of pa-
rameter space and relatively large measurement uncer-
tainties may also have biasing effects. Finally, we stress
the need for a non-parametric method of fitting a three-
dimensional dataset in order to truly determine an M⋆–
Z–SFR relation without making assumptions about the
shape or functional form of the relation.
This work is based on observations obtained with
MegaPrime/MegaCam, a joint project of CFHT and
CEA/DAPNIA, at the CFHT, which is operated by the
National Research Council of Canada, the Institut Na-
tional des Science de l’Univers of the Centre National de
la Recherche Scientifique of France, and the University
of Hawaii. We thank Sebastien Foucaud for facilitating
access to publicly available CFHT u-band data in the
SXDS field, Victor Villar for providing data from his pa-
per, and Robert Yates for providing their best-fit projec-
tion for their local fundamental metallicity relation. We
also thank Brett A. Andrews for his insightful comments
and discussion. Our work is based in part on observa-
tions made with the NASA’s GALEX mission. We ac-
knowledge support for this work from the GALEX Guest
Investigator program under NASA grants NNG09EG72I
and NNX10AF04G.
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TABLE 1
NEWFIRM Photometry of Hα-selected z = 0.8 Galaxies
R.A. Dec.
ID (J2000) (J2000) z mJ mNB118 Line flux NB EW [N ii]/Hα log(LHα)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
SXDSN-12615 2 17 17.7 –4 45 18.9 0.796 21.46±0.07 20.79±0.05 19.6±2.0 56±17 0.27 41.660
SXDSN-14848 2 18 09.7 –4 42 25.1 0.805 22.96±0.24 21.83±0.09 10.6±1.7 125±94 0.40 41.364
SXDSN-17153 2 17 29.1 –4 47 11.4 0.797 20.56±0.02 19.90±0.01 41.5±1.5 48±5 0.38 41.953
SXDSN-17287 2 18 11.5 –4 47 01.0 0.805 22.75±0.22 21.99±0.13 7.2±1.9 68±62 0.35 41.213
SXDSN-18372 2 18 11.6 –4 46 17.3 0.804 21.52±0.07 20.94±0.05 14.8±1.9 43±16 0.31 41.537
SXDSN-18643 2 18 20.5 –4 46 06.6 0.804 21.18±0.04 20.71±0.03 15.3±1.7 32±9 0.41 41.519
SXDSN-18689 2 18 05.2 –4 46 05.9 0.805 21.67±0.06 21.03±0.04 15.4±1.4 53±15 0.37 41.536
SXDSN-18825 2 17 24.3 –4 45 55.8 0.797 22.70±0.16 22.22±0.12 3.5±1.6 29±33 0.31 40.908
SXDSN-19419 2 18 20.1 –4 36 46.9 0.806 21.14±0.05 20.73±0.04 13.2±2.0 26±10 0.41 41.459
SXDSN-19725 2 18 18.3 –4 36 28.1 0.805 21.16±0.05 20.13±0.02 48.2±1.8 108±17 0.33 42.044
SXDSN-19822 2 17 43.0 –4 36 25.0 0.783 18.63 18.23 116.3±1.9 22 0.49 42.349
SXDSN-20554 2 18 49.0 –4 35 21.6 0.807 23.06±0.24 22.06±0.11 8.1±1.5 106±85 0.47 41.231
SXDSN-20774 2 17 49.4 –4 44 23.3 0.811 23.20±0.25 22.21±0.11 6.9±1.4 97±84 0.42 41.177
SXDSN-20874 2 17 39.8 –4 34 56.1 0.802 22.44±0.12 21.62±0.06 10.2±1.4 69±33 0.39 41.345
SXDSN-22048 2 18 13.1 –4 43 31.1 0.804 22.55±0.18 21.53±0.09 12.8±2.0 98±63 0.19 41.515
SXDSN-22485 2 18 43.2 –4 32 35.7 0.800 21.33±0.05 20.81±0.03 15.3±1.5 37±10 0.37 41.526
SXDSN-23784 2 18 07.1 –4 30 49.3 0.799 21.47±0.05 20.82±0.03 18.3±1.4 51±12 0.37 41.603
SXDSN-23860 2 18 12.3 –4 42 00.3 0.808 22.40±0.16 21.22±0.06 19.4±1.9 142±69 0.45 41.615
SXDSN-24371 2 18 48.6 –4 41 43.4 0.806 20.71±0.03 19.71±0.01 67.6±1.7 94±9 0.50 42.142
SXDSN-24458 2 18 48.6 –4 41 34.6 0.807 22.05±0.10 20.89±0.04 25.1±1.7 124±39 0.42 41.736
SXDSN-24652 2 18 11.5 –4 41 22.9 0.808 >23.51 22.29±0.16 7.4±3.1 >151 0.07 41.326
SXDSN-24723 2 19 01.1 –4 41 27.1 0.805 22.13±0.10 21.61±0.07 6.7±1.7 32±21 0.39 41.167
SXDSN-24979 2 18 21.1 –4 41 09.2 0.805 23.00±0.23 22.47±0.16 2.8±1.7 29±45 0.38 40.798
SXDSN-25202 2 18 09.0 –4 40 56.5 0.808 22.01±0.09 21.25±0.05 14.1±1.6 67±25 0.24 41.544
SXDSN-26559 2 18 06.7 –4 39 48.2 0.817 21.99±0.08 21.52±0.06 7.5±1.4 34±17 0.48 41.210
SXDSN-26798 2 18 23.5 –4 39 35.0 0.813 >23.38 22.54±0.17 4.5±2.9 >75 0.20 41.076
SXDSN-26828 2 18 24.8 –4 39 35.8 0.814 22.88±0.20 22.14±0.12 5.4±1.7 50±48 0.22 41.145
SXDSN-27037 2 18 07.4 –4 39 22.3 0.813 22.22±0.11 21.48±0.06 11.4±1.4 66±28 0.51 41.374
SXDSN-28032 2 18 03.0 –4 38 31.2 0.804 22.09±0.09 21.05±0.04 20.0±1.5 99±30 0.12 41.736
SXDSN-28267 2 18 03.2 –4 38 19.5 0.805 21.92±0.08 20.46±0.02 43.6±1.5 221±49 0.15 42.066
SXDSN-29887 2 19 01.2 –4 37 15.2 0.807 22.37±0.19 21.89±0.13 4.9±2.4 29±37 0.33 41.049
SXDSN-30551 2 17 46.9 –4 36 40.1 0.803 21.61±0.07 20.85±0.04 20.4±1.8 68±19 0.29 41.683
SXDSN-31207 2 18 51.0 –4 36 06.3 0.807 21.58±0.08 20.72±0.04 24.8±2.0 78±22 0.51 41.703
SXDSN-31304 2 18 51.2 –4 36 06.4 0.806 19.88±0.02 19.26±0.01 64.1±2.1 37±3 0.50 42.119
SXDSN-31331 2 18 52.2 –4 36 09.5 0.807 20.25±0.12 20.02±0.11 14.9±11.3 13±21 0.51 41.484
SXDSN-31929 2 17 54.6 –4 35 16.9 0.807 . . . . . . . . . . . . . . . . . .
SXDSN-32915 2 17 37.6 –4 34 08.1 0.801 22.73±0.16 22.07±0.09 6.0±1.4 55±40 0.38 41.120
SXDSN-33371 2 19 03.3 –4 33 38.3 0.805 21.75±0.08 21.43±0.06 5.6±1.7 19±14 0.23 41.142
SXDSN-34057 2 17 41.3 –4 32 39.0 0.810 >23.55 22.51±0.15 5.2±1.8 >99 0.39 41.067
SXDSN-34591 2 18 47.4 –4 32 06.2 0.807 22.46±0.13 21.84±0.08 7.1±1.4 50±31 0.41 41.190
SXDSN-34643 2 18 01.2 –4 31 60.0 0.816 22.83±0.17 22.13±0.10 5.3±1.5 47±40 0.26 41.123
SXDSN-34925 2 18 59.8 –4 31 45.2 0.805 21.84±0.07 21.30±0.05 9.9±1.5 38±16 0.19 41.407
SXDSN-35304 2 17 37.5 –4 31 17.5 0.803 22.44±0.12 21.61±0.06 10.8±1.4 77±35 0.22 41.430
SXDSN-35455 2 18 10.4 –4 31 09.9 0.800 22.13±0.11 21.35±0.06 13.0±1.7 68±31 0.37 41.456
SXDSN-35945 2 18 22.5 –4 30 36.1 0.823 21.00±0.19 20.74±0.23 9.0±10.2 16±41 0.46 41.302
SXDSN-36476 2 17 58.1 –4 29 53.2 0.798 22.85±0.17 22.24±0.11 4.8±1.4 48±42 0.18 41.083
SXDSN-37348 2 17 59.2 –4 28 46.8 0.800 23.02±0.14 22.13±0.15 6.9±1.4 83±56 0.28 41.214
SXDSN-37430 2 18 13.6 –4 28 43.4 0.804 22.41±0.14 21.52±0.07 12.5±1.7 88±46 0.41 41.433
SXDSN-38796 2 18 36.4 –4 27 13.9 0.792 19.84±0.01 19.58±0.01 27.8±1.6 17±2 0.52 41.732
SXDSN-39242 2 18 16.6 –4 26 34.4 0.803 >23.48 21.94±0.09 11.4±1.7 >249 0.15 41.479
SXDSN-39615 2 17 35.2 –4 26 07.9 0.791 22.00±0.08 21.63±0.06 5.0±1.5 22±15 0.18 41.097
SXDSN-39807 2 17 24.8 –4 25 52.1 0.791 22.69±0.16 22.17±0.11 4.5±1.4 39±34 0.27 41.020
SXDSN-41162 2 18 25.6 –4 24 13.9 0.802 23.01±0.23 21.70±0.08 13.0±1.6 166±112 0.10 41.553
SXDSN-41683 2 17 31.5 –4 23 39.8 0.790 21.73±0.07 21.39±0.05 6.4±1.5 22±12 0.37 41.135
SXDSN-41684 2 17 45.6 –4 23 31.7 0.785 . . . . . . . . . . . . . . . . . .
SXDSS-8347 2 18 19.9 –5 28 55.3 0.805 . . . . . . . . . . . . . . . . . .
SXDSS-12333 2 17 36.9 –5 26 47.5 0.802 . . . . . . . . . . . . . . . . . .
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SXDSS-12862 2 17 18.7 –5 26 30.4 0.803 21.35±0.06 20.81±0.05 12.8±2.4 28±13 0.51 41.410
SXDSS-14115 2 17 51.8 –5 25 37.5 0.802 22.20±0.15 21.34±0.09 13.7±2.4 75±45 0.36 41.487
SXDSS-14438 2 17 30.3 –5 25 15.1 0.809 . . . . . . . . . . . . . . . . . .
SXDSS-14722 2 17 37.7 –5 25 01.6 0.817 . . . . . . . . . . . . . . . . . .
SXDSS-15629 2 17 28.8 –5 24 21.1 0.807 22.79±0.24 22.09±0.18 5.4±2.3 46±59 0.33 41.094
SXDSS-15945 2 18 29.5 –5 24 07.3 0.807 22.49±0.20 21.93±0.16 4.6±2.6 29±42 0.30 41.041
SXDSS-16362 2 16 43.0 –5 23 52.0 0.789 . . . . . . . . . . . . . . . . . .
SXDSS-16423 2 16 59.8 –5 23 39.3 0.802 23.14 22.89 1.0 12 0.29 40.368
SXDSS-16739 2 18 34.0 –5 23 27.5 0.807 20.81±0.05 20.46±0.06 12.1±3.3 16±10 0.29 41.460
SXDSS-16866 2 17 25.4 –5 23 11.0 0.809 >23.14 >22.61 2.7±5.7 >32 . . . 40.809
SXDSS-17510 2 16 51.4 –5 22 42.3 0.800 22.31±0.16 21.92±0.16 3.2±2.6 17±31 0.18 40.914
SXDSS-17705 2 17 02.6 –5 22 27.0 0.803 22.89±0.30 21.82±0.14 10.0±2.5 104±108 0.14 41.426
SXDSS-17733 2 16 52.5 –5 22 30.5 0.802 20.66±0.04 20.11±0.03 29.0±2.4 37±8 0.33 41.819
SXDSS-17787 2 16 43.1 –5 22 22.9 0.794 . . . . . . . . . . . . . . . . . .
SXDSS-17924 2 16 51.3 –5 22 17.8 0.801 22.52±0.20 21.52±0.11 11.6±2.5 76±58 0.26 41.445
SXDSS-17941 2 16 46.3 –5 22 15.9 0.795 . . . . . . . . . . . . . . . . . .
SXDSS-17958 2 17 18.6 –5 22 16.0 0.809 22.97±0.28 21.81±0.13 10.7±2.2 123±114 0.18 41.451
SXDSS-18093 2 16 50.9 –5 22 04.2 0.802 . . . . . . . . . . . . . . . . . .
SXDSS-18211 2 17 33.4 –5 22 02.7 0.809 21.13±0.03 20.81±0.04 8.9±1.8 17±7 0.29 41.327
SXDSS-18370 2 16 45.6 –5 21 58.5 0.794 20.96±0.06 20.67±0.06 9.3±2.9 15±10 0.11 41.394
SXDSS-18554 2 17 19.2 –5 21 42.3 0.808 >23.14 22.29±0.21 5.6±3.0 >73 0.18 41.168
SXDSS-18604 2 16 49.0 –5 21 38.4 0.802 . . . . . . . . . . . . . . . . . .
SXDSS-18617 2 16 49.5 –5 21 39.0 0.795 23.14 22.36 4.8 59 0.13 41.095
SXDSS-18709 2 16 45.8 –5 21 32.6 0.802 23.14±0.09 23.41±0.10 . . . . . . . . . . . .
SXDSS-19166 2 16 50.9 –5 21 15.1 0.802 20.75±0.04 20.28±0.04 21.1±2.6 28±9 0.43 41.652
SXDSS-19596 2 16 46.7 –5 20 50.0 0.794 21.61±0.09 21.10±0.08 11.2±2.6 34±21 0.29 41.409
SXDSS-20389 2 17 14.3 –5 20 01.0 0.801 23.14±0.06 22.97±0.09 . . . . . . . . . . . .
SXDSS-20452 2 17 16.6 –5 20 04.5 0.809 21.23±0.06 20.55±0.04 22.2±2.3 46±14 0.51 41.659
SXDSS-20675 2 16 53.9 –5 19 49.0 0.805 22.27±0.14 21.52±0.10 9.2±2.3 47±35 0.51 41.271
SXDSS-21192 2 17 11.5 –5 19 16.3 0.803 23.14±0.27 22.70±0.22 2.2±1.8 27±55 0.12 40.771
SXDSS-21634 2 17 29.8 –5 19 06.7 0.808 22.27±0.14 21.44±0.09 11.8±2.2 66±41 0.11 41.518
SXDSS-21685 2 16 52.9 –5 18 59.3 0.798 20.57±0.03 20.23±0.03 16.4±2.4 19±6 0.29 41.580
SXDSS-21861 2 16 46.1 –5 18 41.7 0.801 22.56±0.21 21.27±0.09 19.1±2.5 157±102 0.24 41.665
SXDSS-21905 2 16 48.4 –5 18 42.5 0.801 20.39±0.03 19.90±0.02 25.9±2.5 23±5 0.46 41.730
SXDSS-22205 2 16 43.9 –5 18 26.6 0.801 22.28±0.22 21.37±0.11 13.4±3.1 77±65 0.30 41.494
SXDSS-22262 2 16 48.0 –5 18 23.5 0.802 20.95±0.12 20.75±0.16 3.8±7.6 5±23 0.29 40.948
SXDSS-22277 2 17 03.6 –5 18 19.4 0.801 22.65±0.20 21.90±0.14 6.7±2.2 51±51 0.25 41.212
SXDSS-22355 2 17 09.1 –5 18 18.0 0.801 21.10±0.05 20.55±0.04 18.3±2.3 33±11 0.35 41.612
SXDSS-22389 2 16 47.4 –5 18 14.0 0.800 22.22±0.14 21.51±0.11 10.1±2.3 55±38 0.29 41.372
SXDSS-22452 2 16 56.8 –5 18 10.5 0.800 22.27±0.14 21.53±0.10 9.7±2.2 54±37 0.04 41.449
SXDSS-22538 2 17 08.6 –5 18 08.1 0.809 22.03±0.12 21.11±0.07 16.5±2.3 71±34 0.48 41.538
SXDSS-22557 2 16 47.8 –5 18 01.6 0.799 >23.14 >22.45 3.6±13.5 >41 . . . 40.931
SXDSS-22717 2 16 46.0 –5 17 55.6 0.801 22.36±0.18 21.54±0.11 10.5±2.5 64±49 0.29 41.391
SXDSS-22728 2 16 45.2 –5 18 03.5 0.801 20.21±0.03 19.27±0.02 96.3±2.7 82±8 0.37 42.327
SXDSS-22887 2 17 50.8 –5 17 43.5 0.805 >23.05 22.23±0.20 5.9±2.6 >71 0.29 41.148
SXDSS-22991 2 16 43.1 –5 17 51.7 0.801 . . . . . . . . . . . . . . . . . .
SXDSS-23082 2 17 06.7 –5 17 35.8 0.810 22.63±0.08 22.86±0.11 . . . . . . . . . . . .
SXDSS-23167 2 17 07.7 –5 17 27.2 0.809 23.14±0.07 22.41±0.10 4.1±0.8 49±25 0.21 41.026
SXDSS-23384 2 17 21.9 –5 17 19.6 0.802 22.60±0.20 21.41±0.09 15.0±2.3 113±74 0.29 41.548
SXDSS-23393 2 17 21.8 –5 17 24.4 0.802 20.76±0.04 19.57±0.02 85.7±2.3 130±15 0.38 42.274
SXDSS-23571 2 16 52.8 –5 17 09.3 0.805 21.84±0.10 21.20±0.08 10.7±2.3 37±22 0.29 41.404
SXDSS-23647 2 16 53.1 –5 17 06.7 0.801 21.66±0.08 20.62±0.05 29.5±2.2 97±29 0.33 41.826
SXDSS-23665 2 16 51.5 –5 17 04.8 0.806 21.94±0.11 20.88±0.06 22.2±2.3 87±34 0.29 41.722
SXDSS-23667 2 16 54.0 –5 17 07.4 0.803 21.77±0.09 20.98±0.06 16.8±2.2 58±24 0.45 41.549
SXDSS-23807 2 17 36.6 –5 16 56.4 0.801 . . . . . . . . . . . . . . . . . .
SXDSS-24027 2 17 05.4 –5 16 45.9 0.808 22.14±0.13 21.17±0.08 17.4±2.2 91±45 0.16 41.668
SXDSS-24055 2 17 48.6 –5 16 41.4 0.804 22.66±0.23 21.85±0.15 8.2±2.3 69±67 0.29 41.289
SXDSS-24177 2 17 13.3 –5 16 34.7 0.815 22.19±0.15 21.67±0.12 6.6±2.4 34±33 0.29 41.206
SXDSS-24469 2 16 52.2 –5 16 14.6 0.803 . . . . . . . . . . . . . . . . . .
SXDSS-24527 2 17 17.7 –5 16 14.6 0.815 21.72±0.10 21.38±0.10 5.5±2.7 18±21 0.29 41.131
SXDSS-24609 2 16 53.9 –5 16 15.7 0.804 20.59±0.04 19.63±0.02 70.1±2.6 86±11 0.46 42.165
SXDSS-26461 2 17 02.6 –5 15 10.5 0.804 22.82±0.07 21.89±0.09 8.2±1.1 76±30 0.29 41.290
SXDSS-26565 2 16 54.1 –5 15 08.4 0.803 >22.88 22.02±0.20 7.3±3.2 >74 0.09 41.304
SXDSS-26597 2 16 59.9 –5 15 08.0 0.808 21.83±0.16 21.19±0.10 12.3±3.4 46±38 0.38 41.441
SXDSS-26724 2 16 55.3 –5 15 04.4 0.803 >22.78 21.57±0.14 13.3±3.5 >120 0.31 41.491
SXDSS-27335 2 16 56.3 –5 14 35.7 0.802 >23.12 21.95±0.15 9.3±2.5 >117 0.27 41.347
SXDSS-27364 2 16 56.1 –5 14 32.4 0.802 . . . . . . . . . . . . . . . . . .
SXDSS-27425 2 16 45.4 –5 14 30.2 0.802 >23.12 21.83±0.16 11.3±3.4 >155 0.29 41.424
SXDSS-27514 2 17 31.0 –5 14 26.7 0.816 21.46±0.15 21.29±0.19 2.3±5.6 5±28 0.29 40.753
SXDSS-27584 2 16 45.7 –5 14 23.2 0.802 21.67±0.12 21.21±0.08 6.7±3.1 19±20 0.29 41.198
SXDSS-27730 2 17 26.6 –5 14 21.4 0.823 21.20±0.02 21.18±0.02 . . . . . . . . . . . .
SXDSS-27769 2 16 59.2 –5 14 17.5 0.808 21.66±0.09 20.76±0.05 23.8±2.3 78±28 0.29 41.756
SXDSS-27865 2 17 03.2 –5 14 08.8 0.803 21.85±0.11 21.38±0.08 7.8±2.3 29±23 0.29 41.265
SXDSS-27927 2 17 25.4 –5 14 02.2 0.803 22.73±0.23 21.94±0.13 6.9±2.1 57±58 0.29 41.211
SXDSS-28010 2 17 03.8 –5 13 56.4 0.803 22.86 22.38 2.9 26 0.29 40.838
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SXDSS-28369 2 16 55.0 –5 13 44.0 0.802 21.36±0.07 20.75±0.04 17.7±2.1 43±15 0.49 41.556
SXDSS-28490 2 17 17.0 –5 13 31.6 0.802 22.41±0.17 22.13±0.15 1.9±2.3 11±28 0.29 40.640
SXDSS-28526 2 17 04.1 –5 13 32.8 0.804 21.91±0.11 21.18±0.07 12.6±2.3 48±26 0.34 41.457
SXDSS-28810 2 16 56.1 –5 13 21.9 0.803 20.72±0.04 20.35±0.03 15.9±2.2 21±7 0.29 41.576
SXDSS-28845 2 16 55.3 –5 13 20.0 0.803 20.56±0.03 19.91±0.02 37.6±2.2 41±7 0.29 41.948
SXDSS-28926 2 17 17.5 –5 13 07.1 0.802 23.12±0.03 22.63±0.03 . . . . . . . . . . . .
SXDSS-29206 2 17 04.6 –5 12 55.3 0.813 >23.01 22.19±0.18 6.0±2.2 >68 0.19 41.197
SXDSS-29259 2 16 53.8 –5 12 52.6 0.808 . . . . . . . . . . . . . . . . . .
SXDSS-29322 2 16 51.9 –5 12 55.7 0.808 20.70±0.07 20.47±0.06 7.4±4.4 9±11 0.29 41.250
SXDSS-29327 2 16 51.7 –5 12 51.2 0.811 21.16±0.05 20.74±0.04 11.3±2.3 21±10 0.49 41.374
SXDSS-29607 2 16 52.2 –5 12 34.9 0.806 21.92±0.11 21.59±0.09 4.5±2.2 17±20 0.29 41.028
SXDSS-29646 2 16 48.7 –5 12 35.7 0.805 21.67±0.09 21.09±0.06 11.3±2.3 34±18 0.29 41.429
SXDSS-29754 2 17 15.0 –5 12 29.2 0.802 21.14±0.05 20.66±0.04 15.6±2.2 30±11 0.29 41.564
SXDSS-29859 2 17 59.1 –5 12 21.9 0.801 >23.18 22.15±0.16 7.5±2.3 >105 0.14 41.296
SXDSS-29972 2 16 51.6 –5 12 14.5 0.803 22.98±0.28 22.19±0.16 5.8±2.1 63±76 0.29 41.135
SXDSS-30051 2 17 44.9 –5 12 20.0 0.802 20.64±0.03 19.92±0.02 44.9±2.1 58±8 0.50 41.959
SXDSS-30124 2 18 08.5 –5 12 05.8 0.797 23.00±0.16 22.58±0.14 2.5±1.2 27±34 0.06 40.842
SXDSS-30142 2 17 17.0 –5 12 11.9 0.802 20.29±0.02 19.56±0.01 61.6±2.1 56±6 0.47 42.106
SXDSS-30295 2 18 20.1 –5 11 53.3 0.796 22.59±0.19 21.90±0.13 6.8±2.1 53±49 0.14 41.250
SXDSS-31496 2 16 51.7 –5 10 44.8 0.808 22.39±0.17 21.75±0.11 6.8±2.2 40±38 0.42 41.171
SXDSS-32097 2 17 58.0 –5 10 18.9 0.800 21.25±0.06 20.24±0.03 42.6±2.1 101±20 0.41 41.959
SXDSS-32132 2 17 17.6 –5 10 15.0 0.798 >21.17 20.78±0.17 8.7±15.6 >16 0.28 41.310
SXDSS-32277 2 17 21.3 –5 10 09.9 0.802 21.54±0.08 20.22±0.03 48.7±2.3 143±34 0.32 42.048
SXDSS-32372 2 17 44.3 –5 10 04.5 0.801 21.60±0.08 21.19±0.07 6.9±2.4 19±15 0.29 41.209
SXDSS-33021 2 17 28.6 –5 09 25.1 0.802 22.13±0.13 21.67±0.10 5.8±2.1 28±27 0.28 41.136
SXDSS-33298 2 18 01.2 –5 09 18.1 0.800 21.11±0.05 20.07±0.03 50.3±2.2 105±18 0.41 42.031
SXDSS-33303 2 17 44.1 –5 09 13.7 0.804 21.98±0.12 20.97±0.06 21.2±2.2 95±39 0.29 41.701
SXDSS-33787 2 18 09.0 –5 08 41.2 0.799 23.06±0.30 22.22±0.18 6.0±2.1 74±89 0.16 41.195
SXDSS-35437 2 17 39.8 –5 07 17.2 0.803 21.75±0.13 21.00±0.07 15.4±3.0 50±30 0.51 41.490
SXDSS-35468 2 17 08.9 –5 07 15.5 0.803 22.02±0.12 21.34±0.08 10.8±2.3 47±29 0.29 41.407
SXDSS-35702 2 17 28.7 –5 07 02.9 0.801 22.68±0.22 21.32±0.07 18.4±2.2 164±106 0.29 41.634
SXDSS-35926 2 17 38.4 –5 06 47.9 0.804 22.46±0.22 21.35±0.09 15.1±2.7 98±73 0.29 41.553
SXDSS-36006 2 17 38.3 –5 06 47.5 0.803 22.10±0.16 20.81±0.06 28.4±2.8 145±71 0.40 41.792
SXDSS-36019 2 16 46.5 –5 06 48.9 0.804 21.48±0.08 20.36±0.04 38.5±2.5 104±28 0.29 41.958
SXDSS-36053 2 16 50.3 –5 06 39.8 0.805 22.71±0.22 21.75±0.11 9.7±2.2 82±69 0.40 41.328
SXDSS-36054 2 17 43.7 –5 06 42.2 0.804 21.93±0.12 21.24±0.08 12.8±2.2 54±29 0.29 41.480
SXDSS-36609 2 17 37.1 –5 06 22.2 0.803 20.36±0.03 19.21±0.01 111.5±2.7 104±10 0.43 42.376
SXDSS-36655 2 17 42.1 –5 06 11.9 0.798 21.87±0.12 21.28±0.08 10.3±2.5 39±26 0.40 41.342
SXDSS-36770 2 17 41.6 –5 06 04.3 0.799 21.78±0.12 21.00±0.06 17.5±2.5 65±31 0.46 41.556
SXDSS-36865 2 17 40.9 –5 05 57.6 0.801 22.27±0.19 21.13±0.07 19.7±2.6 118±72 0.40 41.629
SXDSS-36954 2 17 23.6 –5 05 50.4 0.800 23.12±0.06 22.61±0.07 2.3±0.5 26±14 0.06 40.818
SXDSS-36995 2 17 38.0 –5 05 54.6 0.803 21.07±0.05 20.80±0.05 5.0±2.5 8±8 0.29 41.073
SXDSS-37057 2 17 41.4 –5 05 44.5 0.800 >23.13 22.09±0.17 7.9±2.5 >106 0.30 41.260
SXDSS-37189 2 17 00.6 –5 05 35.8 0.804 . . . . . . . . . . . . . . . . . .
SXDSS-37234 2 17 30.3 –5 05 33.9 0.800 23.00±0.29 22.15±0.15 5.6±2.2 56±71 0.05 41.208
SXDSS-37285 2 16 57.9 –5 05 39.4 0.802 21.56±0.08 20.37±0.03 40.6±2.3 122±31 0.42 41.939
SXDSS-37540 2 17 48.7 –5 05 22.6 0.799 21.81±0.10 21.09±0.07 15.4±2.2 59±27 0.38 41.526
SXDSS-37564 2 16 55.5 –5 05 18.2 0.804 22.42±0.17 21.89±0.12 4.9±2.2 29±35 0.23 41.083
SXDSS-37774 2 17 49.3 –5 05 08.6 0.799 22.07±0.13 21.15±0.07 17.4±2.2 88±42 0.44 41.561
SXDSS-37799 2 17 49.1 –5 05 08.1 0.799 21.84±0.11 21.44±0.09 6.5±2.3 25±21 0.29 41.183
SXDSS-37947 2 17 49.2 –5 04 54.4 0.801 22.46±0.19 21.88±0.13 5.4±2.3 34±39 0.29 41.104
SXDSS-37948 2 17 00.4 –5 04 51.9 0.799 . . . . . . . . . . . . . . . . . .
SXDSS-38003 2 17 16.8 –5 04 49.0 0.804 . . . . . . . . . . . . . . . . . .
SXDSS-38307 2 17 36.9 –5 04 34.1 0.803 23.12 22.31 4.9 58 0.47 41.007
SXDSS-38485 2 17 36.2 –5 04 33.2 0.798 21.71±0.10 21.15±0.07 11.2±2.4 37±21 0.29 41.414
SXDSS-38541 2 18 06.7 –5 04 28.5 0.801 21.83±0.10 20.95±0.06 19.3±2.2 73±29 0.46 41.601
SXDSS-38602 2 17 34.1 –5 04 24.8 0.799 21.13±0.05 20.64±0.04 15.6±2.2 29±11 0.29 41.559
SXDSS-38698 2 17 35.9 –5 04 25.8 0.800 20.34±0.03 19.37±0.01 91.4±2.4 92±9 0.51 42.260
SXDSS-38754 2 18 23.5 –5 04 11.4 0.800 . . . . . . . . . . . . . . . . . .
SXDSS-38784 2 17 36.4 –5 04 14.4 0.799 21.33±0.07 20.79±0.05 14.5±2.5 33±15 0.29 41.527
SXDSS-39016 2 17 54.7 –5 04 05.2 0.799 21.57±0.08 20.60±0.04 28.4±2.2 84±24 0.40 41.785
SXDSS-39160 2 17 42.6 –5 03 51.5 0.802 23.18±0.05 22.41±0.04 4.8±0.4 65±15 0.42 41.008
SXDSS-39161 2 17 35.6 –5 03 55.3 0.802 20.95±0.05 20.47±0.04 18.5±2.3 30±10 0.29 41.638
SXDSS-39226 2 17 31.2 –5 03 49.3 0.802 22.00±0.12 21.10±0.06 16.9±2.1 74±33 0.51 41.531
SXDSS-39288 2 17 21.9 –5 03 49.2 0.804 21.42±0.07 20.37±0.03 37.6±2.2 100±23 0.22 41.974
SXDSS-39308 2 18 26.6 –5 03 46.4 0.799 22.97±0.23 22.17±0.31 5.5±2.9 56±83 0.19 41.144
SXDSS-39501 2 17 43.2 –5 03 31.2 0.801 23.09±0.12 22.57±0.12 2.5±1.0 27±27 0.29 40.766
SXDSS-39548 2 17 30.0 –5 03 29.5 0.799 21.84±0.10 21.28±0.07 9.3±2.2 34±21 0.15 41.384
SXDSS-39672 2 17 31.2 –5 03 18.8 0.800 22.42±0.17 21.93±0.13 4.0±2.3 23±32 0.29 40.971
SXDSS-40071 2 16 44.9 –5 03 03.1 0.802 20.69±0.05 20.22±0.03 21.0±2.9 26±9 0.50 41.629
SXDSS-40327 2 18 08.4 –5 02 36.4 0.799 22.97±0.29 22.12±0.17 6.2±2.2 65±79 0.29 41.162
SXDSS-40667 2 17 12.7 –5 02 16.1 0.806 21.92±0.12 21.63±0.08 3.1±2.3 11±18 0.43 40.822
SXDSS-41193 2 18 07.7 –5 01 47.7 0.800 22.41±0.24 21.47±0.13 12.7±3.1 82±76 0.15 41.521
SXDSS-41546 2 17 31.0 –5 01 39.6 0.799 20.46±0.04 19.95±0.03 30.2±2.9 31±7 0.29 41.848
SXDSW-8210 2 16 51.7 –5 10 44.6 0.808 22.30±0.13 21.82±0.10 5.8±1.8 34±29 0.26 41.150
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R.A. Dec.
ID (J2000) (J2000) z mJ mNB118 Line flux NB EW [N ii]/Hα log(LHα)
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SXDSW-9136 2 16 33.9 –5 10 14.8 0.806 23.24±0.28 22.01±0.11 9.3±1.6 140±123 0.18 41.384
SXDSW-10296 2 15 51.8 –5 09 47.7 0.800 21.56±0.05 20.66±0.03 26.8±1.4 84±16 0.23 41.817
SXDSW-11479 2 16 45.0 –5 09 00.2 0.804 23.44±0.31 22.08±0.10 9.4±1.5 183±167 0.30 41.344
SXDSW-11971 2 16 46.5 –5 06 49.0 0.804 21.44±0.05 20.37±0.02 39.3±1.5 114±19 0.23 41.990
SXDSW-12128 2 16 31.1 –5 08 43.8 0.805 21.79±0.09 20.58±0.04 34.4±2.0 135±39 0.20 41.944
SXDSW-12844 2 16 43.8 –5 07 54.1 0.804 23.26±0.26 22.18±0.11 7.3±1.5 106±93 0.45 41.184
SXDSW-12890 2 16 57.9 –5 05 39.5 0.801 21.63±0.06 20.38±0.02 42.6±1.6 150±28 0.40 41.964
SXDSW-12994 2 16 30.3 –5 07 59.7 0.806 20.99±0.04 20.48±0.03 17.7±2.0 29±8 0.29 41.625
SXDSW-13080 2 16 55.5 –5 05 18.5 0.804 22.51±0.13 21.75±0.08 8.5±1.5 61±35 0.29 41.303
SXDSW-13103 2 16 23.8 –5 07 42.3 0.811 22.09±0.08 21.81±0.08 2.9±1.5 13±15 0.05 40.936
SXDSW-13564 2 17 08.9 –5 07 15.6 0.803 22.00±0.11 21.44±0.08 9.2±1.9 42±25 0.51 41.269
SXDSW-13607 2 15 43.5 –5 04 36.8 0.799 22.39±0.13 21.58±0.07 10.9±1.6 73±36 0.29 41.403
SXDSW-13984 2 16 40.5 –5 06 51.9 0.804 23.12±0.23 22.32±0.13 5.1±1.5 63±62 0.34 41.067
SXDSW-14140 2 16 50.3 –5 06 39.9 0.804 22.95±0.20 21.91±0.09 9.3±1.5 105±73 0.36 41.322
SXDSW-14401 2 17 00.3 –5 06 22.4 0.811 22.64±0.15 22.21±0.12 3.1±1.6 23±30 0.12 40.934
SXDSW-14539 2 16 19.1 –5 06 14.4 0.810 >23.59 22.43±0.14 6.2±1.6 >132 0.29 41.174
SXDSW-14721 2 15 35.7 –5 06 09.4 0.796 20.92±0.04 20.43±0.03 20.5±1.9 34±8 0.44 41.627
SXDSW-14768 2 16 29.9 –5 06 08.3 0.797 22.02±0.10 21.41±0.08 10.1±1.9 47±26 0.14 41.423
SXDSW-15154 2 16 36.8 –5 05 54.0 0.804 20.26±0.02 19.11±0.01 125.7±1.6 114±6 0.43 42.427
SXDSW-15503 2 16 26.2 –5 05 20.3 0.805 22.22±0.10 21.50±0.06 9.2±1.5 46±23 0.45 41.291
SXDSW-15809 2 16 26.7 –5 05 05.8 0.805 21.25±0.04 20.47±0.03 27.9±1.5 62±11 0.51 41.753
SXDSW-16014 2 17 16.8 –5 04 49.2 0.803 . . . . . . . . . . . . . . . . . .
SXDSW-16198 2 16 14.2 –5 00 59.7 0.809 22.47±0.12 21.60±0.07 10.5±1.4 70±34 0.29 41.399
SXDSW-16925 2 16 29.9 –5 03 53.2 0.803 >23.59 22.70±0.24 4.1±2.0 >83 0.41 40.943
SXDSW-17066 2 17 16.3 –4 59 57.4 0.808 20.88±0.03 19.50±0.01 100.1±1.7 174±16 0.29 42.379
SXDSW-17078 2 16 53.2 –4 59 49.2 0.807 >23.48 22.05±0.10 9.8±3.6 >194 0.19 41.404
SXDSW-17122 2 17 21.9 –5 03 49.0 0.804 21.56±0.06 20.58±0.03 30.3±1.6 93±19 0.33 41.843
SXDSW-17661 2 16 04.3 –4 59 04.7 0.804 21.49±0.05 20.98±0.04 12.0±1.4 32±10 0.29 41.453
SXDSW-17713 2 16 11.8 –5 03 10.8 0.805 22.20±0.10 21.62±0.07 7.2±1.5 36±21 0.42 41.190
SXDSW-17857 2 16 28.5 –5 03 02.1 0.803 20.96±0.04 20.18±0.02 38.4±1.7 68±10 0.47 41.900
SXDSW-17950 2 16 44.9 –5 03 02.9 0.802 20.82±0.03 20.17±0.02 33.2±1.5 51±7 0.51 41.823
SXDSW-18358 2 16 47.9 –4 58 05.7 0.802 21.70±0.08 20.84±0.04 22.1±1.8 79±23 0.29 41.716
SXDSW-18531 2 17 12.6 –5 02 16.1 0.807 22.07±0.09 21.45±0.06 9.9±1.5 48±21 0.34 41.356
SXDSW-18825 2 16 15.2 –5 01 56.4 0.806 22.98±0.19 21.58±0.06 14.7±1.5 173±96 0.12 41.606
SXDSW-19290 2 16 40.4 –5 01 32.4 0.803 21.22±0.04 20.59±0.03 20.7±1.5 44±9 0.35 41.669
SXDSW-19359 2 16 04.4 –5 01 21.5 0.800 22.86±0.17 22.28±0.12 4.1±1.4 39±38 0.41 40.942
SXDSW-19641 2 17 19.5 –5 01 05.8 0.807 21.40±0.05 21.05±0.04 8.9±1.6 22±10 0.51 41.257
SXDSW-20331 2 16 37.4 –5 00 23.3 0.802 >23.48 22.25±0.12 7.4±1.5 >138 0.46 41.187
SXDSW-20516 2 17 06.8 –5 00 18.2 0.804 22.30±0.12 21.10±0.05 21.6±1.6 142±52 0.28 41.710
SXDSW-20939 2 16 06.9 –4 59 46.2 0.806 22.23±0.09 21.23±0.05 17.0±1.4 99±33 0.43 41.560
SXDSW-20960 2 17 18.6 –4 59 47.5 0.800 22.23±0.11 21.47±0.07 11.2±1.6 64±30 0.30 41.415
SXDSW-21422 2 15 59.9 –4 59 18.2 0.813 21.48±0.05 21.01±0.04 11.4±1.4 31±10 0.45 41.392
SXDSW-21499 2 16 36.7 –4 59 11.1 0.802 23.19±0.24 22.25±0.12 6.1±1.5 80±73 0.50 41.089
SXDSW-21553 2 16 45.2 –4 59 08.0 0.802 21.77±0.07 21.01±0.04 17.5±1.5 66±18 0.39 41.583
SXDSW-21649 2 16 55.3 –4 59 04.2 0.807 21.45±0.05 20.57±0.03 27.7±1.5 75±15 0.29 41.820
SXDSW-22444 2 16 47.5 –4 58 09.2 0.800 23.48±0.05 22.56±0.07 4.5±0.4 79±22 0.20 41.058
SXDSW-22739 2 16 01.7 –4 57 57.2 0.803 22.91±0.24 22.21±0.15 5.2±1.8 52±59 0.29 41.084
SXDSW-23533 2 16 15.8 –4 57 32.0 0.807 21.53±0.07 20.33±0.03 43.6±2.0 139±31 0.33 42.005
SXDSW-23680 2 16 31.7 –4 57 25.5 0.803 22.25±0.18 20.93±0.06 26.1±2.7 157±87 0.14 41.844
SXDSW-24515 2 16 09.2 –4 56 31.0 0.799 23.02±0.18 21.91±0.08 9.6±1.3 116±70 0.11 41.415
SXDSW-24564 2 15 53.3 –4 56 27.0 0.802 23.58±0.30 21.93±0.08 11.8±1.4 270±236 0.29 41.442
SXDSW-24653 2 16 41.2 –4 56 22.3 0.801 21.99±0.08 21.26±0.05 13.4±1.4 61±21 0.44 41.451
SXDSW-24734 2 17 04.1 –4 56 17.4 0.801 22.56±0.12 21.83±0.07 8.0±1.3 63±33 0.40 41.238
SXDSW-24830 2 16 41.5 –4 56 13.0 0.802 21.04±0.03 20.49±0.02 21.9±1.4 41±7 0.52 41.642
SXDSW-25068 2 17 09.9 –4 55 56.7 0.797 22.37±0.11 21.08±0.04 22.7±1.3 161±51 0.13 41.778
SXDSW-25191 2 16 01.6 –4 55 45.7 0.807 >23.63 22.74±0.19 3.9±1.4 >82 0.46 40.918
SXDSW-25629 2 15 46.3 –4 55 18.7 0.801 22.90±0.16 21.86±0.08 9.9±1.3 110±60 0.21 41.389
SXDSW-25713 2 16 43.3 –4 55 11.9 0.801 23.07±0.20 22.07±0.09 7.7±1.3 97±67 0.41 41.222
SXDSW-25776 2 16 36.0 –4 55 05.6 0.805 23.47±0.29 22.25±0.10 7.4±1.3 137±122 0.24 41.262
SXDSW-26008 2 17 01.3 –4 54 52.6 0.802 23.12±0.21 21.89±0.08 10.2±1.4 132±86 0.29 41.380
SXDSW-26127 2 16 07.7 –4 54 43.1 0.809 23.39±0.26 22.05±0.09 9.6±1.3 179±137 0.29 41.365
SXDSW-26406 2 17 07.4 –4 54 29.0 0.802 20.92±0.03 19.88±0.01 61.9±1.3 113±10 0.44 42.116
SXDSW-26551 2 15 41.8 –4 54 14.8 0.810 23.07±0.20 22.32±0.12 5.0±1.3 60±52 0.19 41.117
SXDSW-26690 2 15 48.4 –4 54 06.1 0.807 22.74±0.14 22.07±0.09 6.0±1.3 54±36 0.41 41.116
SXDSW-26823 2 15 40.4 –4 54 00.4 0.810 21.87±0.06 21.34±0.05 8.7±1.4 32±13 0.47 41.264
SXDSW-26847 2 15 48.4 –4 53 55.9 0.808 20.52±0.02 20.13±0.02 22.5±1.3 25±3 0.47 41.673
SXDSW-26877 2 16 12.2 –4 53 49.8 0.810 22.81±0.16 21.89±0.08 8.0±1.4 70±43 0.23 41.306
SXDSW-26991 2 16 11.3 –4 53 36.9 0.811 23.03±0.19 22.25±0.11 5.6±1.3 66±52 0.13 41.185
SXDSW-27153 2 16 10.2 –4 53 30.5 0.810 20.89±0.03 19.81±0.01 63.3±1.4 100±9 0.51 42.113
SXDSW-27756 2 16 13.1 –4 52 46.9 0.810 21.38±0.04 20.72±0.03 20.3±1.3 52±10 0.43 41.645
SXDSW-28087 2 15 34.3 –4 52 23.4 0.800 21.35±0.07 20.74±0.04 19.1±2.1 48±15 0.48 41.589
SXDSW-28260 2 17 11.3 –4 52 04.7 0.797 22.89±0.17 21.98±0.08 8.0±1.3 86±53 0.19 41.306
SXDSW-28609 2 16 31.7 –4 51 38.8 0.803 >23.40 22.03±0.11 9.6±1.7 >166 0.08 41.432
SXDSW-29408 2 16 39.1 –4 50 38.5 0.808 . . . . . . . . . . . . . . . . . .
SXDSW-30365 2 16 59.6 –4 49 30.8 0.797 22.30±0.10 21.69±0.06 7.4±1.3 43±22 0.30 41.231
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SXDSW-31064 2 17 02.7 –4 48 39.0 0.796 22.04±0.08 21.56±0.06 6.9±1.3 31±16 0.47 41.146
SXDSW-31476 2 15 56.9 –4 48 13.6 0.797 21.19±0.04 20.72±0.03 15.4±1.4 33±8 0.29 41.554
SXDSW-31483 2 17 16.2 –4 48 12.1 0.796 21.88±0.07 21.28±0.05 10.9±1.4 43±15 0.05 41.489
SXDSW-31939 2 15 55.8 –4 47 33.2 0.799 22.43±0.11 21.55±0.06 11.4±1.4 77±33 0.38 41.394
SXDSW-31979 2 16 02.4 –4 47 31.3 0.796 23.39±0.26 21.93±0.08 10.7±1.4 180±138 0.21 41.419
SXDSW-32006 2 15 46.4 –4 47 26.9 0.798 22.79±0.15 22.04±0.09 6.6±1.3 63±41 0.34 41.170
SXDSW-32621 2 16 25.2 –4 46 41.9 0.798 23.33±0.25 22.61±0.16 3.6±1.3 54±63 0.30 40.919
SXDSW-32712 2 15 45.6 –4 46 41.5 0.797 20.94±0.03 20.47±0.02 19.4±1.3 33±6 0.29 41.652
SXDSW-32738 2 16 21.4 –4 46 32.4 0.797 >23.63 22.50±0.14 5.7±1.3 >124 0.06 41.209
SXDSW-32770 2 15 49.1 –4 46 33.0 0.798 22.83±0.15 21.80±0.07 9.8±1.3 95±51 0.29 41.359
SXDSW-32847 2 16 03.7 –4 46 24.4 0.798 22.50±0.12 21.93±0.08 6.0±1.3 43±27 0.37 41.114
SXDSW-33128 2 16 14.7 –4 46 05.3 0.799 21.34±0.04 20.47±0.02 30.6±1.3 76±12 0.04 41.945
SXDSW-33233 2 17 24.2 –4 45 55.0 0.797 22.70±0.13 22.22±0.14 3.8±1.5 31±33 0.23 40.962
SXDSW-33555 2 16 13.9 –4 45 28.0 0.807 23.65±0.02 22.73±0.02 3.9±0.1 82±7 0.34 40.957
SXDSW-33802 2 17 17.6 –4 45 18.3 0.796 21.46±0.05 20.93±0.04 14.2±1.6 39±12 0.29 41.515
SXDSW-33968 2 16 09.8 –4 45 02.6 0.797 22.64±0.16 21.68±0.08 10.5±1.6 83±48 0.24 41.402
SXDSW-34130 2 16 10.7 –4 44 49.7 0.797 22.52±0.16 21.73±0.09 9.3±1.7 71±45 0.16 41.378
Note. — (1): ID from the NewHα survey catalog. (2): Units of right ascension are hours, minutes, and seconds. (3): Units of declination are
degrees, arcminutes, and arcseconds. (4): IMACS spectroscopic redshift. (5): J-band AB magnitude. The conversion from Vega to AB magnitudes
is given by m(AB)−m(Vega) = 0.87 (Ly et al. 2011a). (6): Narrowband AB magnitude. The conversion from Vega to AB magnitudes is given by
m(AB)−m(Vega) = 0.95 (Ly et al. 2011a). (7): Narrowband flux given in units of 10−17 erg s−1 cm−2. (8): Narrowband EW (rest-frame) given
in A˚. (9): Estimated [N ii]/Hα flux ratio, calculated using the narrowband EW (refer to Section 3.2 for further details). Here, [N ii] refers to the
doublet, 6548 and 6583 A˚. (10): Log of observed Hα luminosity given in units of erg s−1. For both flux and luminosity, the amount of foreground
extinction is negligible, so we excluded it in our calculations.
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TABLE 2
NewHα Emission-Line Fluxes from Magellan/IMACS
ID [OII]a [OIII]λ4959 [OIII]λ5007 Hβ Hγ Hδ
(1) (2) (3) (4) (5) (6) (7)
SXDSN-12615 4.23±0.19 1.35±0.45 2.61±0.56 1.74±0.28 1.73±0.33 1.90±0.36
SXDSN-14848 6.02±0.21 1.49±0.42 4.83±0.47 0.96±0.79 1.41±0.25 0.09±0.26
SXDSN-17153 3.83±0.12 1.31±0.36 . . . 3.81±0.24 2.01±0.24 0.63±0.22
SXDSN-17287 1.67±0.12 1.39±0.40 0.30±0.31 0.83±0.45 0.56±0.18 0.08±0.15
SXDSN-18372 3.80±0.15 1.66±0.34 0.23±0.29 3.79±0.59 0.99±0.17 0.23±0.24
SXDSN-18643 2.24±0.09 1.82±0.27 0.35±0.18 2.82±0.33 0.79±0.11 . . .
SXDSN-18689 1.65±0.11 0.58±0.33 0.61±0.29 2.40±0.47 0.90±0.17 0.21±0.18
SXDSN-18825 4.46±0.11 1.03±0.30 2.90±0.40 2.09±0.20 1.26±0.18 1.10±0.19
SXDSN-19419 . . . . . . . . . . . . . . . . . .
SXDSN-19725 15.14±0.27 . . . . . . . . . . . . 1.50±0.29
SXDSN-19822 41.68±0.45 50.93±1.00 122.51±1.13 115.20±0.97 46.62±0.72 17.02±0.65
SXDSN-20554 5.36±0.17 9.64±0.72 3.53±0.45 4.82±0.47 0.67±0.28 0.40±0.17
SXDSN-20774 . . . . . . . . . . . . 1.76±0.27 2.31±0.18
SXDSN-20874 2.63±0.25 . . . . . . . . . . . . . . .
SXDSN-22048 7.27±0.09 1.31±0.21 2.84±0.21 1.98±0.31 1.10±0.11 0.48±0.13
SXDSN-22485 7.07±0.17 1.07±0.27 2.42±0.24 3.20±0.29 1.51±0.27 0.73±0.16
SXDSN-23784 12.38±0.23 1.60±0.52 5.17±0.36 5.89±0.32 2.81±0.34 1.31±0.21
SXDSN-23860 4.38±0.18 0.80±0.28 2.15±0.33 3.20±0.37 1.78±0.37 0.58±0.17
SXDSN-24371 8.06±0.20 . . . 4.58±0.46 8.26±0.53 1.21±0.29 1.09±0.20
SXDSN-24458 9.45±0.19 5.42±0.51 4.06±0.44 5.45±0.36 2.18±0.27 0.75±0.17
SXDSN-24652 3.59±0.14 2.63±0.25 5.93±0.37 1.37±0.32 0.75±0.27 0.07±0.13
SXDSN-24723 2.92±0.17 . . . 0.82±0.34 0.82±0.55 0.68±0.22 0.73±0.18
SXDSN-24979 3.21±0.11 2.60±0.31 1.33±0.27 . . . 0.78±0.15 . . .
SXDSN-25202 2.82±0.16 0.89±0.28 1.02±0.34 2.06±0.36 0.75±0.35 0.58±0.16
SXDSN-26559 4.53±0.13 0.55±0.19 1.50±0.29 3.30±0.47 0.51±0.27 0.66±0.13
SXDSN-26798 4.58±0.11 1.14±0.29 4.04±0.24 1.81±0.20 0.72±0.22 0.61±0.15
SXDSN-26828 4.88±0.09 0.23±0.26 1.58±0.18 1.35±0.19 . . . 0.50±0.11
SXDSN-27037 2.18±0.08 . . . 0.55±0.18 2.18±0.19 0.76±0.18 0.44±0.12
SXDSN-28032 10.27±0.10 2.64±0.23 7.74±0.25 3.00±0.34 1.76±0.12 0.94±0.15
SXDSN-28267 13.14±0.15 6.80±0.37 14.15±0.36 5.00±0.50 2.22±0.19 1.71±0.17
SXDSN-29887 1.63±0.26 0.62±0.33 . . . 0.52±0.30 . . . 0.09±0.20
SXDSN-30551 11.72±0.12 1.70±0.37 . . . 4.76±0.47 2.28±0.20 1.35±0.16
SXDSN-31207 2.54±0.09 0.43±0.21 1.04±0.25 3.31±0.24 1.35±0.17 0.51±0.09
SXDSN-31304 6.11±0.32 . . . 2.71±0.64 5.85±0.70 2.09±0.43 2.74±0.39
SXDSN-31331 3.75±0.10 . . . 2.24±0.33 5.15±0.32 2.15±0.23 2.90±0.14
SXDSN-31929 0.95±0.19 28.46±0.70 26.30±0.64 2.87±0.69 . . . . . .
SXDSN-32915 4.07±0.09 0.61±0.18 2.10±0.18 2.20±0.25 1.53±0.20 0.49±0.11
SXDSN-33371 2.42±0.15 1.14±0.34 2.31±0.34 1.08±0.51 1.13±0.20 0.34±0.19
SXDSN-34057 1.09±0.13 . . . 0.67±0.24 0.42±0.18 0.42±0.29 0.17±0.16
SXDSN-34591 3.33±0.10 1.23±0.34 0.84±0.28 1.66±0.24 0.55±0.17 0.47±0.10
SXDSN-34643 10.62±0.14 2.41±0.21 5.19±0.27 3.79±0.57 1.15±0.25 0.78±0.12
SXDSN-34925 5.32±0.09 0.92±0.31 3.07±0.24 1.69±0.33 0.88±0.14 0.78±0.12
SXDSN-35304 4.61±0.12 1.42±0.33 1.99±0.20 . . . 0.82±0.12 0.33±0.18
SXDSN-35455 8.14±0.21 1.28±0.37 3.75±0.35 4.09±0.36 1.75±0.30 0.67±0.22
SXDSN-35945 3.92±0.14 4.04±0.40 11.65±0.29 8.60±0.36 5.08±0.37 2.40±0.25
SXDSN-36476 2.96±0.11 9.35±0.54 1.61±0.19 0.89±0.14 0.49±0.19 0.30±0.11
SXDSN-37348 4.37±0.15 1.33±0.28 0.08±0.22 1.73±0.25 0.97±0.26 0.58±0.16
SXDSN-37430 3.68±0.16 0.13±0.30 0.73±0.35 2.38±0.55 1.04±0.19 0.13±0.23
SXDSN-38796 6.57±0.24 2.22±0.66 2.00±0.44 11.26±0.43 4.09±0.38 2.09±0.30
SXDSN-39242 4.25±0.13 3.67±0.42 10.34±0.30 2.86±0.56 1.62±0.19 1.31±0.20
SXDSN-39615 4.46±0.15 2.21±0.49 1.93±0.26 1.22±0.21 0.85±0.26 0.54±0.19
SXDSN-39807 2.26±0.14 1.66±0.65 1.94±0.24 1.07±0.20 0.40±0.24 0.51±0.16
SXDSN-41162 7.89±0.19 . . . 6.45±0.33 2.24±0.65 1.47±0.31 0.94±0.23
SXDSN-41683 1.12±0.13 6.73±0.60 . . . . . . 0.02±0.23 0.55±0.16
SXDSN-41684 1.27±0.14 . . . 2.54±0.49 . . . 0.99±0.35 0.64±0.22
SXDSS-8347 5.63±0.11 1.00±0.42 2.73±0.22 1.19±0.30 0.89±0.15 0.31±0.10
SXDSS-12333 3.67±0.14 0.64±0.27 1.85±0.19 1.01±0.42 0.69±0.20 0.29±0.16
SXDSS-12862 2.01±0.14 0.84±0.32 0.70±0.22 2.31±0.46 0.55±0.16 0.47±0.23
SXDSS-14115 5.57±0.12 0.66±0.31 1.43±0.16 2.19±0.44 1.21±0.16 0.45±0.15
SXDSS-14438 3.02±0.13 1.13±0.19 1.81±0.20 0.91±0.18 0.82±0.34 0.25±0.12
SXDSS-14722 8.27±0.16 1.41±0.17 4.98±0.25 2.85±0.35 1.04±0.23 0.73±0.14
SXDSS-15629 3.47±0.29 0.96±0.18 1.21±0.23 1.35±0.19 0.38±0.14 0.37±0.10
SXDSS-15945 7.61±0.12 1.11±0.21 5.24±0.27 3.50±0.21 1.39±0.16 0.75±0.10
SXDSS-16362 7.80±0.16 5.30±0.24 15.00±0.44 3.51±0.21 1.39±0.17 1.61±0.27
SXDSS-16423 3.54±0.14 1.28±0.26 . . . 1.68±0.44 1.38±0.24 0.41±0.17
SXDSS-16739 2.96±0.16 . . . 0.02±0.37 3.44±0.39 1.51±0.31 0.72±0.17
SXDSS-16866 3.77±0.23 . . . . . . . . . 3.83±0.59 0.18±0.31
SXDSS-17510 5.87±0.19 0.43±0.32 3.88±0.32 1.91±0.40 0.88±0.37 0.86±0.22
SXDSS-17705 5.53±0.12 1.77±0.32 5.17±0.19 1.92±0.44 1.27±0.15 0.65±0.15
SXDSS-17733 9.10±0.13 1.55±0.24 4.69±0.21 4.13±0.43 2.24±0.21 0.69±0.16
SXDSS-17787 2.55±0.17 . . . . . . 0.90±0.19 0.14±0.27 0.34±0.24
SXDSS-17924 4.45±0.13 0.92±0.19 2.89±0.20 1.81±0.30 1.06±0.26 0.26±0.15
SXDSS-17941 3.73±0.12 1.30±0.32 2.21±0.28 1.18±0.14 0.40±0.24 0.05±0.15
SXDSS-17958 8.59±0.13 3.23±0.19 8.02±0.22 3.29±0.17 1.18±0.31 0.78±0.12
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SXDSS-18093 1.23±0.12 0.47±0.26 0.68±0.17 . . . 0.20±0.20 . . .
SXDSS-18211 1.98±0.17 . . . 0.04±0.28 1.88±0.30 0.96±0.36 0.88±0.20
SXDSS-18370 2.95±0.15 1.80±0.32 5.33±0.35 1.41±0.19 0.62±0.23 0.67±0.21
SXDSS-18554 6.67±0.14 2.37±0.19 5.27±0.22 2.38±0.20 1.06±0.27 0.61±0.12
SXDSS-18604 3.46±0.13 1.02±0.32 2.59±0.21 0.75±0.51 0.45±0.20 0.14±0.17
SXDSS-18617 4.61±0.12 2.13±0.32 5.68±0.30 1.81±0.15 0.52±0.23 0.72±0.17
SXDSS-18709 0.03±0.14 0.27±0.24 1.22±0.23 . . . . . . 0.19±0.18
SXDSS-19166 2.44±0.16 0.59±0.35 2.29±0.27 2.11±0.54 1.34±0.26 0.42±0.21
SXDSS-19596 1.28±0.17 0.50±0.39 0.93±0.39 1.32±0.25 0.32±0.30 0.20±0.27
SXDSS-20389 1.51±0.14 2.14±0.23 4.60±0.25 1.07±0.47 0.10±0.37 0.12±0.19
SXDSS-20452 3.76±0.13 0.19±0.17 0.56±0.17 3.23±0.20 0.97±0.26 0.68±0.12
SXDSS-20675 2.91±0.15 . . . 1.41±0.29 3.48±0.48 0.87±0.17 0.53±0.19
SXDSS-21192 4.15±0.15 0.47±0.29 3.33±0.25 1.24±0.41 0.61±0.15 0.23±0.19
SXDSS-21634 9.80±0.15 2.79±0.19 7.29±0.26 2.66±0.25 1.76±0.25 0.79±0.13
SXDSS-21685 1.49±0.18 2.74±0.53 0.52±0.43 0.81±0.24 1.20±0.28 0.58±0.24
SXDSS-21861 10.59±0.16 3.69±0.22 9.74±0.24 4.88±0.29 2.26±0.26 0.80±0.17
SXDSS-21905 1.91±0.15 0.38±0.30 1.87±0.27 1.96±0.34 2.14±0.29 0.91±0.19
SXDSS-22205 6.89±0.13 1.66±0.18 4.31±0.19 3.11±0.33 0.95±0.25 0.43±0.14
SXDSS-22262 0.61±0.11 0.15±0.20 0.29±0.18 1.46±0.36 0.48±0.25 0.05±0.15
SXDSS-22277 3.37±0.14 0.75±0.19 1.67±0.18 1.17±0.25 0.99±0.23 0.25±0.15
SXDSS-22355 1.82±0.20 0.07±0.38 1.56±0.33 1.10±0.35 0.45±0.35 0.40±0.24
SXDSS-22389 1.18±0.12 0.04±0.19 0.35±0.15 0.89±0.16 0.47±0.15 0.25±0.11
SXDSS-22452 8.29±0.24 197.49±0.92 377.45±1.00 25.71±0.62 . . . . . .
SXDSS-22538 5.13±0.13 0.34±0.17 1.05±0.17 3.39±0.19 1.45±0.26 0.72±0.12
SXDSS-22557 2.25±0.12 0.92±0.31 1.69±0.19 1.01±0.16 0.03±0.18 0.25±0.11
SXDSS-22717 1.13±0.13 0.26±0.21 0.16±0.19 1.21±0.34 0.34±0.26 0.25±0.16
SXDSS-22728 10.43±0.16 2.07±0.25 4.92±0.24 5.16±0.30 2.57±0.26 1.22±0.17
SXDSS-22887 4.13±0.11 . . . 2.30±0.21 0.67±0.38 0.60±0.15 0.22±0.11
SXDSS-22991 3.73±0.17 0.73±0.24 0.83±0.23 1.92±0.39 1.31±0.32 0.81±0.19
SXDSS-23082 . . . . . . . . . . . . . . . . . .
SXDSS-23167 4.13±0.13 1.54±0.16 4.69±0.18 1.94±0.17 0.54±0.26 0.29±0.11
SXDSS-23384 5.93±0.20 . . . 3.43±0.36 . . . 1.15±0.33 0.71±0.30
SXDSS-23393 22.60±0.19 3.74±0.32 9.47±0.25 11.26±0.53 4.26±0.31 2.32±0.19
SXDSS-23571 2.23±0.14 0.97±0.29 . . . . . . 0.30±0.15 0.45±0.16
SXDSS-23647 15.03±0.17 3.12±0.25 7.41±0.24 6.70±0.44 3.13±0.30 0.95±0.19
SXDSS-23665 9.68±0.17 0.63±0.48 0.40±0.26 1.31±0.30 0.64±0.19 0.37±0.13
SXDSS-23667 4.79±0.13 0.96±0.27 1.97±0.21 3.16±0.42 1.00±0.14 0.44±0.18
SXDSS-23807 2.53±0.12 4.44±0.17 14.15±0.20 0.60±0.33 1.26±0.24 0.49±0.14
SXDSS-24027 10.13±0.14 2.31±0.17 8.20±0.21 3.40±0.20 1.58±0.27 0.92±0.12
SXDSS-24055 7.40±0.17 1.74±0.27 4.17±0.30 . . . 0.89±0.16 0.65±0.21
SXDSS-24177 . . . 6.63±0.57 20.82±0.55 16.94±0.65 0.52±0.38 . . .
SXDSS-24469 3.56±0.16 0.89±0.37 1.38±0.21 1.62±0.52 0.76±0.20 0.22±0.19
SXDSS-24527 4.61±0.19 0.45±0.56 0.50±0.36 5.80±1.18 0.15±0.37 0.45±0.18
SXDSS-24609 10.71±0.18 2.09±0.37 3.27±0.26 6.95±0.55 2.82±0.21 1.77±0.23
SXDSS-26461 . . . . . . . . . . . . . . . . . .
SXDSS-26565 6.65±0.16 2.25±0.35 4.91±0.26 1.73±0.46 1.13±0.18 0.78±0.20
SXDSS-26597 4.31±0.14 0.70±0.17 1.26±0.19 1.89±0.24 0.65±0.25 0.22±0.12
SXDSS-26724 3.08±0.11 1.26±0.26 2.44±0.16 1.57±0.35 0.94±0.13 0.47±0.12
SXDSS-27335 4.45±0.14 2.54±0.37 5.30±0.24 2.53±0.56 0.77±0.20 0.31±0.18
SXDSS-27364 2.36±0.11 0.89±0.16 1.89±0.16 0.93±0.33 0.64±0.23 0.31±0.13
SXDSS-27425 4.32±0.14 2.70±0.29 4.00±0.22 0.99±0.44 . . . 0.45±0.17
SXDSS-27514 0.34±0.14 . . . . . . . . . 0.14±0.28 . . .
SXDSS-27584 0.50±0.10 0.25±0.25 . . . 0.74±0.39 0.36±0.16 0.06±0.12
SXDSS-27730 1.86±0.13 0.62±0.29 . . . 1.96±0.31 1.13±0.34 0.27±0.19
SXDSS-27769 12.97±0.14 2.99±0.17 . . . 5.43±0.21 2.19±0.24 1.11±0.11
SXDSS-27865 2.43±0.19 5.67±0.50 . . . 5.74±0.67 0.80±0.25 0.13±0.28
SXDSS-27927 . . . 2.88±0.30 5.42±0.26 3.24±0.40 1.04±0.14 0.26±0.19
SXDSS-28010 3.40±0.12 . . . 2.99±0.21 0.39±0.35 0.60±0.12 0.22±0.16
SXDSS-28369 1.92±0.14 0.19±0.27 0.66±0.19 1.57±0.45 0.83±0.23 0.41±0.18
SXDSS-28490 . . . 4.64±0.69 4.88±0.59 4.11±0.81 . . . . . .
SXDSS-28526 7.34±0.15 1.31±0.26 3.00±0.21 3.17±0.37 1.24±0.13 0.73±0.18
SXDSS-28810 1.87±0.14 0.79±0.30 0.85±0.23 1.24±0.42 0.64±0.16 0.62±0.20
SXDSS-28845 2.87±0.17 0.66±0.33 0.63±0.24 3.17±0.55 1.50±0.28 0.95±0.22
SXDSS-28926 4.50±0.13 0.43±0.29 2.51±0.21 1.05±0.44 0.67±0.19 0.37±0.16
SXDSS-29206 5.18±0.14 1.83±0.27 4.38±0.19 1.97±0.17 0.86±0.23 0.41±0.16
SXDSS-29259 1.78±0.11 0.51±0.17 1.18±0.19 1.01±0.25 0.09±0.28 0.19±0.10
SXDSS-29322 2.29±0.15 0.13±0.26 0.45±0.27 1.50±0.28 1.59±0.31 0.74±0.16
SXDSS-29327 4.46±0.16 0.58±0.29 1.18±0.23 3.45±0.23 1.44±0.26 0.39±0.18
SXDSS-29607 1.11±0.18 . . . 0.08±0.37 . . . . . . 0.37±0.21
SXDSS-29646 2.80±0.16 0.01±0.37 0.22±0.31 0.78±0.52 . . . 3.94±0.24
SXDSS-29754 2.30±0.14 0.13±0.29 0.13±0.17 2.43±0.46 0.41±0.19 0.51±0.17
SXDSS-29859 5.97±0.12 2.77±0.18 8.22±0.20 2.56±0.29 1.20±0.25 0.44±0.13
SXDSS-29972 3.01±0.13 0.57±0.32 1.67±0.21 0.62±0.44 0.55±0.15 0.27±0.17
SXDSS-30051 3.88±0.15 1.21±0.27 1.13±0.20 3.17±0.48 1.22±0.26 0.83±0.18
SXDSS-30124 5.39±0.14 1.41±0.29 2.20±0.37 0.91±0.15 0.79±0.15 0.25±0.16
SXDSS-30142 4.38±0.15 0.34±0.33 1.64±0.19 3.08±0.46 1.64±0.19 0.75±0.17
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SXDSS-30295 12.44±0.14 6.09±0.25 15.80±0.32 5.17±0.15 2.09±0.20 0.97±0.19
SXDSS-31496 4.93±0.15 0.87±0.20 1.78±0.22 2.72±0.25 1.28±0.30 0.40±0.15
SXDSS-32097 10.40±0.16 1.43±0.22 4.29±0.20 5.72±0.23 2.38±0.20 1.21±0.15
SXDSS-32132 3.46±0.13 2.55±0.50 1.30±0.22 1.19±0.16 0.73±0.19 0.44±0.12
SXDSS-32277 11.74±0.18 2.18±0.31 1.18±0.19 3.48±0.50 1.98±0.26 0.87±0.18
SXDSS-32372 0.80±0.12 0.01±0.16 0.35±0.14 . . . 0.19±0.20 0.27±0.13
SXDSS-33021 4.86±0.14 . . . 2.14±0.20 1.79±0.43 0.77±0.21 0.47±0.17
SXDSS-33298 11.73±0.15 1.75±0.18 5.28±0.17 6.72±0.18 2.80±0.15 1.25±0.12
SXDSS-33303 5.39±0.21 . . . 7.19±0.49 1.16±0.84 1.31±0.23 . . .
SXDSS-33787 3.56±0.14 1.27±0.24 4.56±0.17 1.56±0.15 0.70±0.16 0.19±0.12
SXDSS-35437 4.72±0.14 0.48±0.30 0.65±0.18 4.69±0.43 1.44±0.16 0.40±0.17
SXDSS-35468 2.17±0.15 0.41±0.34 1.12±0.22 . . . 0.67±0.18 0.42±0.20
SXDSS-35702 . . . 3.00±0.16 8.03±0.18 3.94±0.27 1.68±0.23 0.94±0.12
SXDSS-35926 10.55±0.22 2.59±0.50 6.57±0.50 0.22±0.87 1.44±0.26 1.99±0.35
SXDSS-36006 6.24±0.15 0.97±0.30 2.06±0.22 3.03±0.48 1.28±0.17 0.52±0.19
SXDSS-36019 17.27±0.16 . . . 10.74±0.28 7.56±0.43 2.81±0.15 1.76±0.19
SXDSS-36053 3.10±0.14 . . . 1.05±0.25 1.53±0.42 0.60±0.15 0.20±0.16
SXDSS-36054 0.24±0.13 . . . . . . 0.12±0.28 0.06±0.17 0.16±0.12
SXDSS-36609 16.86±0.20 5.15±0.38 8.88±0.28 10.92±0.52 4.47±0.21 2.94±0.22
SXDSS-36655 1.81±0.12 3.41±0.50 1.35±0.20 1.23±0.15 0.66±0.18 0.28±0.12
SXDSS-36770 4.67±0.13 0.68±0.24 1.18±0.15 2.81±0.15 1.53±0.17 0.54±0.12
SXDSS-36865 6.65±0.15 0.25±0.22 3.67±0.22 4.02±0.42 1.58±0.30 0.59±0.18
SXDSS-36954 3.83±0.11 0.76±0.15 0.89±0.13 0.57±0.16 0.77±0.16 0.55±0.10
SXDSS-36995 0.80±0.16 2.55±0.40 0.28±0.27 1.19±0.60 0.35±0.22 . . .
SXDSS-37057 4.97±0.13 1.18±0.19 2.66±0.17 2.09±0.18 1.16±0.18 0.56±0.13
SXDSS-37189 3.45±0.12 4.12±0.21 7.66±0.26 2.55±0.35 1.00±0.12 0.13±0.17
SXDSS-37234 2.64±0.12 0.89±0.19 1.81±0.17 0.51±0.16 0.36±0.17 0.29±0.12
SXDSS-37285 8.56±0.16 2.01±0.29 6.10±0.26 6.07±0.49 0.75±0.28 0.56±0.19
SXDSS-37540 6.07±0.16 0.21±0.32 1.97±0.21 2.75±0.20 1.42±0.22 0.79±0.16
SXDSS-37564 6.06±0.15 0.54±0.30 3.56±0.27 2.14±0.42 0.99±0.16 0.68±0.18
SXDSS-37774 3.99±0.13 0.63±0.20 1.60±0.15 2.50±0.15 1.02±0.15 0.47±0.11
SXDSS-37799 0.52±0.10 1.65±0.32 . . . 0.34±0.12 . . . 0.10±0.09
SXDSS-37947 1.22±0.12 0.64±0.22 0.51±0.19 2.65±0.43 0.88±0.29 0.25±0.16
SXDSS-37948 1.99±0.13 1.82±0.50 1.01±0.33 0.69±0.16 0.47±0.19 0.45±0.13
SXDSS-38003 3.00±0.11 1.13±0.20 3.40±0.19 1.06±0.30 0.55±0.10 0.34±0.14
SXDSS-38307 1.47±0.13 1.28±0.35 1.49±0.20 1.69±0.46 0.44±0.16 0.49±0.17
SXDSS-38485 0.71±0.11 3.40±0.47 2.21±0.26 0.32±0.12 . . . . . .
SXDSS-38541 3.03±0.15 0.81±0.22 0.93±0.20 1.99±0.34 0.88±0.28 0.39±0.17
SXDSS-38602 2.72±0.21 0.17±0.43 0.05±0.31 1.00±0.28 0.16±0.30 . . .
SXDSS-38698 7.19±0.14 0.42±0.22 1.41±0.18 7.10±0.24 3.01±0.20 1.45±0.13
SXDSS-38754 4.13±0.12 1.83±0.19 6.04±0.17 1.98±0.14 0.69±0.14 0.27±0.11
SXDSS-38784 1.26±0.13 2.46±0.42 0.61±0.21 1.24±0.17 0.64±0.19 0.23±0.13
SXDSS-39016 8.29±0.15 1.05±0.24 2.84±0.19 4.13±0.19 1.58±0.18 0.92±0.14
SXDSS-39160 0.81±0.11 1.98±0.22 4.51±0.21 2.55±0.39 0.34±0.28 0.22±0.16
SXDSS-39161 1.23±0.13 3.05±0.33 0.41±0.17 1.15±0.44 0.38±0.18 0.22±0.15
SXDSS-39226 1.90±0.12 0.41±0.27 1.10±0.16 2.33±0.37 0.49±0.15 0.14±0.14
SXDSS-39288 25.93±0.19 7.35±0.26 21.72±0.29 10.53±0.41 4.29±0.15 1.59±0.20
SXDSS-39308 5.50±0.15 2.26±0.46 4.86±0.29 2.13±0.19 0.63±0.22 0.28±0.16
SXDSS-39501 1.02±0.13 0.62±0.24 0.53±0.20 2.65±0.45 0.51±0.30 0.37±0.18
SXDSS-39548 7.50±0.13 2.98±0.37 6.20±0.18 2.52±0.14 0.83±0.17 0.59±0.11
SXDSS-39672 1.27±0.15 0.59±0.23 0.29±0.19 1.06±0.32 . . . 0.62±0.18
SXDSS-40071 3.16±0.18 0.27±0.38 1.00±0.28 2.74±0.60 1.64±0.27 0.65±0.25
SXDSS-40327 1.24±0.14 2.20±0.42 0.47±0.21 1.64±0.20 0.57±0.22 0.49±0.15
SXDSS-40667 3.07±0.11 2.83±0.35 3.86±0.25 3.20±0.23 1.00±0.16 0.65±0.10
SXDSS-41193 13.07±0.15 4.17±0.18 12.04±0.20 4.57±0.18 1.76±0.17 0.98±0.12
SXDSS-41546 1.58±0.15 1.00±0.30 0.31±0.22 2.03±0.24 0.50±0.21 0.41±0.16
SXDSW-8210 5.75±0.13 . . . 0.84±0.19 1.49±0.22 3.01±0.28 0.53±0.12
SXDSW-9136 4.44±0.13 1.51±0.39 2.59±0.25 1.35±0.28 0.86±0.18 0.48±0.12
SXDSW-10296 9.57±0.10 3.71±0.17 9.08±0.16 4.33±0.15 1.50±0.14 0.79±0.09
SXDSW-11479 5.29±0.14 2.75±0.28 5.22±0.27 2.99±0.44 1.16±0.16 0.48±0.19
SXDSW-11971 18.12±0.24 3.85±0.40 7.40±0.47 5.54±0.79 2.90±0.23 1.26±0.33
SXDSW-12128 22.14±0.14 6.96±0.28 17.16±0.25 8.19±0.34 3.87±0.15 2.00±0.12
SXDSW-12844 3.88±0.14 . . . 0.17±0.18 . . . 0.38±0.14 0.01±0.17
SXDSW-12890 10.45±0.23 2.19±0.40 4.91±0.38 5.88±0.72 2.05±0.52 0.98±0.29
SXDSW-12994 0.88±0.13 23.07±0.42 . . . 54.16±0.59 2.81±0.22 1.69±0.22
SXDSW-13080 6.00±0.21 0.59±0.36 1.95±0.44 . . . 0.89±0.22 . . .
SXDSW-13103 2.04±0.10 1.01±0.17 3.03±0.17 0.64±0.14 0.25±0.19 . . .
SXDSW-13564 2.75±0.27 . . . 2.37±0.56 5.38±1.27 0.90±0.40 0.51±0.46
SXDSW-13607 0.94±0.18 . . . . . . 0.61±0.26 0.22±0.34 . . .
SXDSW-13984 5.93±0.13 0.08±0.21 2.40±0.22 2.55±0.38 0.90±0.13 0.25±0.16
SXDSW-14140 3.19±0.12 0.67±0.19 1.98±0.20 0.29±0.34 0.42±0.12 0.42±0.16
SXDSW-14401 5.68±0.13 0.42±0.21 2.14±0.18 1.22±0.16 0.75±0.21 0.10±0.14
SXDSW-14539 1.49±0.11 . . . . . . 0.67±0.15 1.56±0.24 0.41±0.13
SXDSW-14721 4.49±0.12 0.64±0.27 1.32±0.26 2.52±0.16 0.60±0.20 0.68±0.18
SXDSW-14768 17.77±0.14 12.96±0.26 34.11±0.35 9.61±0.16 4.06±0.15 3.73±0.16
SXDSW-15154 24.24±0.18 4.86±0.28 12.26±0.28 16.12±0.46 6.79±0.18 3.24±0.20
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ID [OII]a [OIII]λ4959 [OIII]λ5007 Hβ Hγ Hδ
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SXDSW-15503 5.00±0.14 0.75±0.22 2.43±0.20 3.49±0.35 1.23±0.14 0.72±0.13
SXDSW-15809 2.95±0.13 1.62±0.36 1.99±0.27 4.41±0.44 0.72±0.18 0.32±0.17
SXDSW-16014 1.47±0.11 1.31±0.28 . . . 2.29±0.36 0.41±0.12 0.08±0.16
SXDSW-16198 4.47±0.23 . . . . . . 0.13±0.41 1.14±0.60 0.52±0.21
SXDSW-16925 5.46±0.12 1.33±0.29 4.73±0.19 0.51±0.39 0.85±0.15 0.55±0.14
SXDSW-17066 45.15±0.29 13.40±0.38 43.10±0.57 24.12±0.53 8.72±0.43 5.63±0.23
SXDSW-17078 6.78±0.21 1.88±0.35 3.00±0.50 1.91±0.46 0.93±0.36 0.62±0.18
SXDSW-17122 19.90±0.25 8.32±0.56 16.34±0.55 11.01±0.89 3.42±0.27 2.27±0.36
SXDSW-17661 0.91±0.17 1.48±0.45 0.50±0.30 1.82±0.67 0.19±0.17 . . .
SXDSW-17713 1.19±0.08 . . . 0.36±0.13 25.06±0.28 . . . 1.37±0.08
SXDSW-17857 4.61±0.12 0.20±0.27 1.37±0.17 3.13±0.37 1.67±0.14 1.12±0.16
SXDSW-17950 2.52±0.12 0.48±0.20 0.82±0.16 3.85±0.38 0.67±0.23 0.71±0.15
SXDSW-18358 4.50±0.23 0.67±0.41 1.53±0.35 0.89±2.91 0.46±0.52 0.39±0.31
SXDSW-18531 6.63±0.13 7.88±0.40 11.36±0.29 6.08±0.25 4.14±0.19 0.68±0.12
SXDSW-18825 1.85±0.07 5.06±0.27 8.78±0.20 1.93±0.16 0.88±0.10 0.56±0.07
SXDSW-19290 3.00±0.13 0.33±0.31 0.46±0.18 1.53±0.46 1.64±0.21 0.78±0.17
SXDSW-19359 1.46±0.13 0.68±0.35 0.73±0.23 0.86±0.21 0.17±0.20 0.10±0.15
SXDSW-19641 4.53±0.15 1.24±0.31 3.03±0.32 6.21±0.35 3.53±0.27 0.85±0.16
SXDSW-20331 5.73±0.14 1.76±0.23 3.61±0.21 . . . 0.51±0.28 0.50±0.17
SXDSW-20516 8.53±0.17 5.00±0.34 15.07±0.41 6.60±0.56 2.71±0.18 1.55±0.24
SXDSW-20939 5.37±0.12 0.54±0.34 2.51±0.23 3.42±0.34 0.32±0.15 0.39±0.13
SXDSW-20960 11.95±0.13 2.61±0.18 5.44±0.16 4.73±0.19 3.40±0.19 1.21±0.12
SXDSW-21422 1.90±0.10 2.41±0.27 1.52±0.18 1.71±0.18 0.88±0.20 0.21±0.14
SXDSW-21499 2.36±0.13 1.95±0.27 3.15±0.20 4.15±0.47 1.42±0.24 0.58±0.17
SXDSW-21553 4.27±0.16 0.92±0.27 1.49±0.22 2.03±0.42 1.40±0.30 0.76±0.20
SXDSW-21649 5.12±0.19 0.75±0.43 1.12±0.51 3.31±0.45 1.00±0.33 0.98±0.20
SXDSW-22444 5.42±0.15 1.68±0.24 4.29±0.26 2.02±0.36 0.35±0.27 0.21±0.16
SXDSW-22739 1.53±0.12 0.29±0.28 0.37±0.16 1.89±0.43 . . . 0.03±0.14
SXDSW-23533 11.65±0.12 1.46±0.20 3.87±0.21 4.43±0.20 1.59±0.14 0.80±0.09
SXDSW-23680 10.81±0.12 6.64±0.26 17.31±0.22 5.10±0.34 2.26±0.14 1.44±0.13
SXDSW-24515 9.49±0.11 1.68±0.34 11.38±0.21 3.37±0.12 1.49±0.13 0.54±0.08
SXDSW-24564 3.13±0.14 1.53±0.33 4.74±0.29 0.61±0.59 0.45±0.30 0.22±0.19
SXDSW-24653 5.21±0.12 0.84±0.15 1.84±0.13 3.09±0.24 1.26±0.19 0.63±0.12
SXDSW-24734 . . . 1.47±0.16 3.21±0.16 2.52±0.20 1.14±0.20 0.33±0.12
SXDSW-24830 0.87±0.15 . . . 1.19±0.23 4.21±0.50 0.39±0.25 1.00±0.22
SXDSW-25068 21.67±0.15 13.40±0.32 26.95±0.36 8.63±0.16 4.00±0.15 2.27±0.14
SXDSW-25191 1.59±0.10 1.02±0.36 1.37±0.21 . . . 0.02±0.14 0.20±0.11
SXDSW-25629 5.69±0.11 1.35±0.16 3.40±0.15 1.95±0.20 0.99±0.18 0.55±0.11
SXDSW-25713 5.79±0.19 0.50±0.21 2.84±0.21 0.15±0.34 0.93±0.30 0.54±0.19
SXDSW-25776 4.42±0.23 6.91±0.68 6.26±0.50 2.64±0.66 1.43±0.30 0.60±0.23
SXDSW-26008 . . . 2.03±0.32 5.44±0.34 . . . 0.83±0.35 0.41±0.21
SXDSW-26127 . . . 1.99±0.27 3.97±0.30 2.55±0.24 . . . 0.81±0.16
SXDSW-26406 15.87±0.14 2.47±0.22 6.18±0.18 9.74±0.37 3.20±0.22 1.82±0.14
SXDSW-26551 6.14±0.10 2.15±0.14 4.83±0.15 2.21±0.13 0.94±0.19 0.60±0.10
SXDSW-26690 2.81±0.12 1.36±0.24 1.30±0.25 1.59±0.25 0.29±0.18 0.34±0.12
SXDSW-26823 6.37±0.15 0.45±0.24 2.18±0.25 4.42±0.23 0.27±0.31 0.95±0.16
SXDSW-26847 2.56±0.16 . . . 1.61±0.43 2.34±0.40 . . . 0.69±0.18
SXDSW-26877 7.17±0.19 1.55±0.37 3.70±0.37 2.39±0.28 1.46±0.37 0.22±0.21
SXDSW-26991 4.66±0.15 1.12±0.31 1.85±0.28 1.07±0.22 . . . 0.71±0.17
SXDSW-27153 2.51±0.15 . . . 3.10±0.29 6.02±0.33 4.21±0.34 2.03±0.19
SXDSW-27756 3.27±0.12 0.74±0.20 1.59±0.19 2.07±0.19 1.36±0.25 0.63±0.14
SXDSW-28087 3.28±0.15 1.29±0.27 2.06±0.25 3.13±0.33 . . . 0.85±0.17
SXDSW-28260 9.10±0.12 4.08±0.25 8.15±0.31 3.52±0.14 1.40±0.14 0.75±0.14
SXDSW-28609 6.61±0.12 2.50±0.29 7.20±0.20 2.03±0.36 0.72±0.13 0.65±0.15
SXDSW-29408 1.37±0.13 . . . 0.71±0.26 1.08±0.25 0.50±0.20 0.11±0.12
SXDSW-30365 7.83±0.14 2.03±0.25 3.61±0.34 3.10±0.17 1.47±0.17 1.06±0.19
SXDSW-31064 3.38±0.11 1.14±0.20 1.53±0.23 2.66±0.15 0.93±0.17 0.26±0.19
SXDSW-31476 2.12±0.16 . . . 0.38±0.59 2.92±0.27 1.18±0.24 0.47±0.20
SXDSW-31483 2.21±0.11 1.50±0.17 4.59±0.27 0.83±0.12 . . . . . .
SXDSW-31939 3.23±0.10 1.67±0.36 0.70±0.17 1.30±0.13 0.84±0.15 0.49±0.11
SXDSW-31979 5.91±0.19 5.91±0.45 10.20±0.65 3.71±0.28 2.93±0.27 1.13±0.33
SXDSW-32006 4.62±0.19 0.94±0.66 1.68±0.44 1.90±0.28 1.81±0.30 0.50±0.21
SXDSW-32621 3.07±0.14 0.33±0.41 1.37±0.36 1.18±0.18 0.41±0.19 0.20±0.17
SXDSW-32712 0.96±0.09 0.30±0.25 . . . 1.27±0.16 0.85±0.16 0.51±0.15
SXDSW-32738 4.83±0.12 . . . 8.23±0.33 1.71±0.14 0.44±0.15 0.44±0.13
SXDSW-32770 5.18±0.12 0.22±0.40 0.57±0.26 . . . 0.33±0.16 . . .
SXDSW-32847 2.39±0.09 1.30±0.35 1.05±0.22 1.18±0.11 0.30±0.12 . . .
SXDSW-33128 11.11±0.20 24.12±0.69 58.48±0.72 6.24±0.34 2.75±0.34 1.59±0.25
SXDSW-33233 1.56±0.12 0.10±0.39 1.81±0.45 0.45±0.15 0.48±0.16 . . .
SXDSW-33555 1.06±0.10 0.78±0.22 2.40±0.25 0.63±0.22 0.07±0.16 0.12±0.10
SXDSW-33802 3.02±0.18 0.15±0.52 . . . 1.84±0.28 1.44±0.31 0.54±0.31
SXDSW-33968 10.71±0.16 1.75±0.50 9.66±0.56 4.85±0.22 2.02±0.20 0.77±0.17
SXDSW-34130 3.77±0.11 1.64±0.28 3.99±0.31 1.49±0.13 . . . 0.55±0.15
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Note. — All line fluxes are in units of 10−17 erg s−1 cm−2.
a
The sum of the 3726 A˚ and 3729 A˚ lines.
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TABLE 3
Stellar Mass, SFR, and AGN Classification
ID Mass SFRSED SFRHα,SED SFRHα,Balmer AGN
log(M⊙) log(M⊙ yr−1) log(M⊙ yr−1) log(M⊙ yr−1)
(1) (2) (3) (4) (5) (6)
SXDSN-12615 10.23±0.11 0.76±0.10 0.68±0.29 –1.75±0.75 0
SXDSN-14848 . . . . . . 0.01±0.08 . . . 0
SXDSN-17153 11.15±0.06 1.88±0.05 1.73±0.19 0.27±0.38 0
SXDSN-17287 9.93±0.13 0.26±0.30 0.89±0.46 . . . 0
SXDSN-18372 10.01±0.08 0.70±0.09 0.81±0.35 1.79±0.64 0
SXDSN-18643 10.81 1.81 1.55±0.06 1.59±0.46 0
SXDSN-18689 10.48±0.12 0.77±0.33 1.32±0.42 0.79±0.74 0
SXDSN-18825 9.52±0.14 0.57±0.20 0.03±0.40 –1.14±0.49 0
SXDSN-19419 10.60±0.09 0.93±0.22 0.59±0.39 . . . 0
SXDSN-19725 10.16±0.10 0.99±0.18 1.05±0.40 . . . 0
SXDSN-19822 11.63 2.93 2.18±0.02 1.40±0.05 1
SXDSN-20554 9.39±0.12 0.14±0.13 0.00±0.21 . . . 0
SXDSN-20774 9.28±0.16 0.29±0.12 0.06±0.36 . . . 0
SXDSN-20874 9.66±0.10 0.47±0.21 0.51±0.37 . . . 0
SXDSN-22048 9.60±0.12 0.37±0.12 0.32±0.30 –0.32±0.47 0
SXDSN-22485 10.28±0.09 0.61±0.14 0.39±0.32 0.16±0.58 0
SXDSN-23784 9.96±0.10 0.95±0.21 0.58±0.40 0.20±0.40 0
SXDSN-23860 9.73±0.12 0.98±0.31 1.11±0.38 . . . 0
SXDSN-24371 11.28±0.07 2.39±0.14 2.44±0.10 . . . 0
SXDSN-24458 9.70±0.14 0.65±0.12 0.76±0.40 0.81±0.35 0
SXDSN-24652 9.39±0.11 0.14±0.12 0.05±0.21 . . . 0
SXDSN-24723 9.86±0.12 0.89±0.19 0.47±0.32 . . . 0
SXDSN-24979 9.74±0.12 0.26±0.09 0.00±0.49 . . . 0
SXDSN-25202 9.93±0.08 0.38±0.14 0.66±0.32 . . . 0
SXDSN-26559 10.01±0.12 0.92±0.17 0.53±0.28 . . . 0
SXDSN-26798 9.45±0.13 0.00±0.09 0.09±0.52 . . . 0
SXDSN-26828 9.50±0.18 1.18±0.12 0.76±0.38 . . . 0
SXDSN-27037 10.14±0.17 0.95±0.36 0.91±0.30 . . . 0
SXDSN-28032 9.73±0.11 0.63±0.10 0.65±0.36 –0.23±0.34 0
SXDSN-28267 9.91±0.09 1.13±0.13 1.21±0.10 0.86±0.33 0
SXDSN-29887 9.74±0.13 0.65±0.22 0.10±0.42 . . . 0
SXDSN-30551 9.82±0.12 0.88±0.18 0.69±0.49 0.27±0.35 0
SXDSN-31207 10.38±0.10 1.53±0.58 1.45±0.34 0.74±0.36 0
SXDSN-31304 11.78±0.03 2.54±0.03 2.07±0.11 . . . 0
SXDSN-31331 11.17±0.03 0.46±0.07 0.20±0.26 0.44±0.51 0
SXDSN-31929 7.45±0.07 –0.77±0.16 . . . . . . 0
SXDSN-32915 9.35±0.13 1.14±0.15 0.78±0.33 –1.33±0.46 0
SXDSN-33371 10.09±0.09 1.95±0.08 0.82±0.32 . . . 0
SXDSN-34057 9.34±0.09 0.05±0.18 0.42±0.40 . . . 0
SXDSN-34591 9.56±0.11 0.44±0.16 0.37±0.38 . . . 0
SXDSN-34643 9.60±0.14 0.78±0.12 0.27±0.35 . . . 0
SXDSN-34925 9.88±0.16 1.38±0.19 0.83±0.34 –0.25±0.67 0
SXDSN-35304 9.65±0.14 0.47±0.23 0.48±0.36 . . . 0
SXDSN-35455 9.82±0.12 0.67±0.14 0.32±0.37 0.35±0.50 0
SXDSN-35945 10.58 1.79 1.54±0.32 –0.69±0.41 1
SXDSN-36476 9.10±0.13 0.37±0.13 –0.12±0.37 . . . 0
SXDSN-37348 9.52±0.12 0.13±0.12 0.04±0.24 . . . 0
SXDSN-37430 9.76±0.10 0.52±0.19 0.59±0.33 . . . 0
SXDSN-38796 11.20±0.08 2.22±0.33 1.35±0.30 1.08±0.29 0
SXDSN-39242 9.38±0.06 –0.02±0.13 0.22±0.16 –0.41±0.71 1
SXDSN-39615 9.74±0.10 0.78±0.20 0.20±0.41 . . . 0
SXDSN-39807 9.61±0.11 0.30±0.14 –0.17±0.27 . . . 0
SXDSN-41162 9.60±0.05 0.54±0.13 0.83±0.32 . . . 0
SXDSN-41683 10.44±0.12 1.53±0.24 1.05±0.35 . . . 0
SXDSN-41684 9.40±0.13 1.15±0.09 . . . . . . 0
SXDSS-8347 9.62±0.09 0.71±0.12 . . . . . . 0
SXDSS-12333 9.30±0.12 0.03±0.05 . . . . . . 0
SXDSS-12862 10.77±0.17 1.43±0.35 1.24±0.32 . . . 0
SXDSS-14115 9.79±0.16 0.78±0.18 0.87±0.38 . . . 0
SXDSS-14438 9.27±0.07 0.00±0.05 . . . . . . 0
SXDSS-14722 9.71±0.13 0.71±0.19 . . . . . . 0
SXDSS-15629 9.58±0.14 0.16±0.09 –0.06±0.36 . . . 0
SXDSS-15945 9.66±0.10 0.45±0.09 –0.17±0.37 0.14±0.42 0
SXDSS-16362 . . . . . . . . . 10.45 0
SXDSS-16423 9.23±0.12 0.01±0.10 –0.77±0.37 . . . 0
SXDSS-16739 10.49±0.07 1.05±0.09 0.66±0.33 . . . 0
SXDSS-16866 9.37±0.11 0.18±0.10 0.01±0.75 . . . 0
SXDSS-17510 10.01±0.17 1.32±0.16 0.82±0.44 . . . 0
SXDSS-17705 9.60±0.16 0.64±0.20 0.83±0.43 . . . 0
SXDSS-17733 10.90±0.09 1.15±0.29 1.33±0.35 0.06±0.42 1
SXDSS-17787 . . . . . . . . . . . . 0
SXDSS-17924 9.71±0.11 0.46±0.08 0.24±0.17 . . . 0
SXDSS-17941 . . . . . . . . . . . . 0
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ID Mass SFRSED SFRHα,SED SFRHα,Balmer AGN
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SXDSS-17958 9.43±0.17 0.55±0.19 0.70±0.43 . . . 0
SXDSS-18093 9.46±0.14 0.55±0.19 . . . . . . 0
SXDSS-18211 10.66±0.10 1.00±0.26 0.98±0.38 . . . 0
SXDSS-18370 . . . . . . 0.04±0.15 . . . 0
SXDSS-18554 9.22±0.11 0.04±0.11 –0.06±0.44 . . . 0
SXDSS-18604 9.20±0.10 –0.03±0.02 . . . . . . 0
SXDSS-18617 9.22±0.09 0.14±0.09 –0.19±0.27 . . . 0
SXDSS-18709 . . . . . . . . . . . . 0
SXDSS-19166 10.99±0.10 1.44±0.45 1.56±0.32 . . . 1
SXDSS-19596 9.71±0.17 1.09±0.30 1.24±0.18 . . . 0
SXDSS-20389 9.29±0.12 0.07±0.15 . . . . . . 0
SXDSS-20452 10.26±0.10 0.92±0.10 0.73±0.24 . . . 0
SXDSS-20675 9.91±0.10 0.86±0.38 0.86±0.33 1.64±0.66 0
SXDSS-21192 9.19±0.13 0.10±0.17 –0.28±0.40 . . . 0
SXDSS-21634 9.51±0.12 0.49±0.13 0.45±0.36 –0.78±0.56 0
SXDSS-21685 11.13±0.18 1.91±0.60 1.54±0.32 . . . 0
SXDSS-21861 . . . . . . 0.31±0.05 0.35±0.31 0
SXDSS-21905 11.45±0.09 1.80±0.29 1.53±0.24 –1.95±0.63 1
SXDSS-22205 . . . . . . 0.14±0.12 . . . 0
SXDSS-22262 11.05±0.09 1.34±0.25 0.95±0.52 . . . 0
SXDSS-22277 9.63±0.12 0.35±0.12 0.13±0.27 . . . 0
SXDSS-22355 10.85±0.03 2.28±0.24 1.79±0.17 . . . 0
SXDSS-22389 9.83±0.09 0.29±0.14 0.75±0.41 . . . 0
SXDSS-22452 9.53±0.10 0.42±0.10 0.22±0.23 . . . 0
SXDSS-22538 10.08±0.09 1.11±0.13 1.45±0.32 0.43±0.54 0
SXDSS-22557 9.26±0.13 0.09±0.12 –0.22±0.61 . . . 0
SXDSS-22717 10.09±0.11 0.07±0.18 0.61±0.40 . . . 0
SXDSS-22728 11.05±0.07 1.11±0.10 1.40±0.16 0.80±0.36 1
SXDSS-22887 9.09±0.07 0.19±0.18 0.57±0.45 . . . 0
SXDSS-22991 10.63±0.10 1.95±0.21 . . . . . . 0
SXDSS-23082 9.42±0.09 0.44±0.11 . . . . . . 0
SXDSS-23167 9.48±0.11 0.10±0.03 –0.29±0.08 . . . 0
SXDSS-23384 9.47±0.12 0.34±0.17 0.53±0.33 . . . 0
SXDSS-23393 10.32±0.08 1.48±0.16 1.40±0.44 1.50±0.26 1
SXDSS-23571 10.11±0.14 0.52±0.33 0.52±0.32 . . . 0
SXDSS-23647 10.01±0.09 1.14±0.18 1.09±0.48 0.48±0.33 0
SXDSS-23665 9.88±0.14 0.87±0.14 0.75±0.48 . . . 0
SXDSS-23667 10.00±0.12 0.75±0.15 0.50±0.34 1.28±0.55 0
SXDSS-23807 9.42±0.05 0.15±0.03 . . . . . . 0
SXDSS-24027 9.72±0.17 1.15±0.17 1.06±0.33 0.34±0.49 0
SXDSS-24055 9.52±0.13 0.70±0.17 0.45±0.31 . . . 0
SXDSS-24177 9.70±0.08 0.50±0.19 0.28±0.33 . . . 0
SXDSS-24469 9.31±0.12 –0.05±0.13 . . . . . . 0
SXDSS-24527 9.92±0.10 0.46±0.14 0.14±0.44 . . . 0
SXDSS-24609 10.48±0.08 1.23±0.09 1.06±0.12 1.21±0.27 0
SXDSS-26461 9.94±0.10 0.89±0.17 0.78±0.42 . . . 0
SXDSS-26565 9.32±0.14 0.35±0.13 0.11±0.38 . . . 0
SXDSS-26597 9.99±0.11 0.64±0.15 0.34±0.34 . . . 0
SXDSS-26724 9.50±0.16 0.88±0.21 0.91±0.43 . . . 0
SXDSS-27335 9.30±0.17 1.05±0.12 0.76±0.37 . . . 0
SXDSS-27364 9.47±0.10 0.04±0.10 . . . . . . 0
SXDSS-27425 9.51±0.09 0.28±0.08 0.15±0.14 . . . 0
SXDSS-27514 10.67±0.15 0.34±0.50 0.52±0.55 . . . 0
SXDSS-27584 10.61±0.14 1.49±0.56 1.21±0.36 . . . 0
SXDSS-27730 10.62±0.08 0.44±0.12 . . . . . . 0
SXDSS-27769 9.99±0.05 1.18±0.14 1.23±0.38 0.82±0.30 0
SXDSS-27865 10.12±0.12 0.56±0.27 0.81±0.37 . . . 0
SXDSS-27927 9.49±0.10 0.13±0.12 –0.01±0.29 0.90±0.57 0
SXDSS-28010 9.36±0.13 0.29±0.16 –0.22±0.34 . . . 0
SXDSS-28369 10.70±0.13 1.40±0.50 1.44±0.27 . . . 0
SXDSS-28490 9.65±0.10 0.73±0.21 –0.06±0.52 . . . 0
SXDSS-28526 9.93±0.19 1.52±0.14 1.11±0.24 0.60±0.47 0
SXDSS-28810 10.97±0.13 1.23±0.54 1.39±0.47 . . . 0
SXDSS-28845 10.78±0.12 1.79±0.19 1.50±0.31 0.57±0.75 0
SXDSS-28926 9.29±0.14 0.22±0.25 . . . . . . 0
SXDSS-29206 9.55±0.10 0.16±0.04 –0.12±0.16 . . . 0
SXDSS-29259 9.48±0.15 0.26±0.25 . . . . . . 0
SXDSS-29322 10.91±0.07 1.02±0.17 0.87±0.47 –2.35±0.86 0
SXDSS-29327 10.40±0.09 1.21±0.16 0.83±0.30 0.33±0.52 0
SXDSS-29607 10.20±0.12 0.82±0.36 0.66±0.48 . . . 0
SXDSS-29646 10.10±0.09 0.70±0.13 0.60±0.32 . . . 0
SXDSS-29754 10.55±0.08 0.69±0.16 0.80±0.42 . . . 0
SXDSS-29859 9.51±0.12 0.55±0.10 0.37±0.35 . . . 0
SXDSS-29972 9.15±0.07 0.43±0.14 0.43±0.37 . . . 0
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SXDSS-30051 10.74±0.07 1.33±0.12 1.15±0.41 . . . 0
SXDSS-30124 9.37±0.07 0.06±0.01 –0.50±0.19 –2.23±0.76 0
SXDSS-30142 10.97±0.15 2.39±0.23 2.28±0.32 0.40±0.47 0
SXDSS-30295 9.80±0.06 0.56±0.08 0.17±0.38 0.30±0.31 1
SXDSS-31496 9.58±0.09 0.69±0.17 0.30±0.36 . . . 0
SXDSS-32097 10.12±0.09 1.00±0.12 0.83±0.29 0.93±0.26 0
SXDSS-32132 10.62±0.05 0.67±0.06 0.15±0.42 . . . 0
SXDSS-32277 9.88±0.06 0.70±0.06 0.80±0.10 0.16±0.59 0
SXDSS-32372 10.60±0.12 1.11±0.33 1.11±0.37 . . . 0
SXDSS-33021 9.69±0.12 0.36±0.12 –0.05±0.44 . . . 0
SXDSS-33298 9.00±9.00 9.00±9.00 4.13±3.07 1.00±0.17 0
SXDSS-33303 9.85±0.14 0.90±0.22 1.04±0.29 . . . 0
SXDSS-33787 9.37±0.07 0.08±0.02 –0.14±0.16 . . . 0
SXDSS-35437 9.90±0.17 1.15±0.32 1.06±0.40 1.29±0.42 0
SXDSS-35468 10.03±0.16 0.73±0.37 0.86±0.32 . . . 0
SXDSS-35702 9.52±0.10 0.51±0.19 0.44±0.35 0.54±0.43 0
SXDSS-35926 9.55±0.12 0.39±0.05 0.26±0.09 . . . 0
SXDSS-36006 9.73±0.12 0.76±0.29 1.10±0.39 0.72±0.53 0
SXDSS-36019 9.93±0.18 1.05±0.14 0.96±0.40 1.23±0.19 0
SXDSS-36053 9.91±0.14 0.33±0.14 0.19±0.24 . . . 0
SXDSS-36054 10.27±0.21 –0.53±0.96 0.99±0.52 . . . 0
SXDSS-36609 10.79±0.10 1.79±0.15 2.03±0.53 1.39±0.21 1
SXDSS-36655 10.24±0.13 0.82±0.38 1.04±0.39 . . . 0
SXDSS-36770 9.85±0.12 1.53±0.18 1.47±0.37 –0.20±0.34 0
SXDSS-36865 9.59±0.10 0.66±0.12 0.67±0.35 0.76±0.63 0
SXDSS-36954 9.38±0.11 –0.16±0.18 –0.40±0.29 . . . 0
SXDSS-36995 10.64±0.10 0.89±0.19 0.58±0.41 . . . 0
SXDSS-37057 9.19±0.12 0.21±0.17 0.06±0.34 –0.56±0.52 0
SXDSS-37189 9.22±0.02 –0.01±0.09 . . . 10.47 0
SXDSS-37234 9.46±0.08 0.25±0.20 0.65±0.47 . . . 0
SXDSS-37285 10.29±0.16 1.82±0.14 1.98±0.28 . . . 0
SXDSS-37540 9.91±0.07 1.23±0.16 1.12±0.35 –0.09±0.44 0
SXDSS-37564 9.64±0.08 0.52±0.14 0.43±0.35 –0.24±0.70 0
SXDSS-37774 9.82±0.18 0.96±0.30 1.06±0.31 0.58±0.41 0
SXDSS-37799 10.19±0.11 0.81±0.28 0.92±0.41 . . . 0
SXDSS-37947 9.71±0.10 0.43±0.24 0.44±0.41 . . . 0
SXDSS-37948 9.40±0.12 –0.16±0.16 . . . . . . 0
SXDSS-38003 9.17±0.12 –0.12±0.17 . . . . . . 0
SXDSS-38307 9.45±0.17 0.62±0.25 0.48±0.42 . . . 0
SXDSS-38485 10.45±0.09 0.60±0.22 1.14±0.34 . . . 0
SXDSS-38541 10.22 1.74 1.12±0.05 . . . 0
SXDSS-38602 10.46±0.14 0.47±0.50 1.27±0.43 . . . 0
SXDSS-38698 10.62±0.05 1.44±0.07 1.51±0.20 1.18±0.18 0
SXDSS-38754 9.27±0.12 0.15±0.10 . . . . . . 0
SXDSS-38784 10.59±0.13 1.64±0.53 1.50±0.31 . . . 0
SXDSS-39016 10.03±0.16 1.04±0.13 0.98±0.35 0.98±0.35 0
SXDSS-39160 9.34±0.11 0.07±0.12 –0.26±0.11 . . . 1
SXDSS-39161 10.74±0.06 1.60±0.21 1.62±0.32 . . . 0
SXDSS-39226 9.99±0.11 0.83±0.35 0.84±0.36 . . . 0
SXDSS-39288 10.02±0.09 1.10±0.12 1.49±0.31 1.00±0.15 1
SXDSS-39308 9.60±0.14 0.46±0.16 0.06±0.51 . . . 0
SXDSS-39501 9.66±0.10 –0.06±0.21 0.20±0.49 . . . 0
SXDSS-39548 9.77±0.14 0.72±0.18 0.45±0.42 . . . 0
SXDSS-39672 10.18±0.14 0.53±0.42 0.66±0.48 . . . 0
SXDSS-40071 . . . . . . 0.27±0.06 . . . 0
SXDSS-40327 9.78±0.10 0.67±0.58 0.79±0.42 . . . 0
SXDSS-40667 9.77±0.04 1.62±0.02 0.14±0.26 0.57±0.54 0
SXDSS-41193 9.78±0.15 0.55±0.08 0.30±0.10 0.70±0.29 0
SXDSS-41546 10.98 2.53 2.10±0.06 . . . 0
SXDSW-8210 9.63±0.16 0.71±0.20 0.16±0.33 –4.22±0.48 0
SXDSW-9136 9.58±0.19 0.84±0.19 0.80±0.27 . . . 0
SXDSW-10296 10.11±0.14 1.26±0.32 1.21±0.38 1.29±0.27 1
SXDSW-11479 9.45±0.08 0.19±0.03 0.02±0.07 0.51±0.53 0
SXDSW-11971 9.92±0.14 1.01±0.13 0.97±0.39 0.33±0.41 0
SXDSW-12128 10.05±0.12 1.50±0.09 1.78±0.40 0.57±0.14 0
SXDSW-12844 9.52±0.10 0.20±0.17 0.10±0.23 . . . 0
SXDSW-12890 10.59±0.10 1.70±0.09 1.86±0.14 . . . 1
SXDSW-12994 10.65±0.12 0.98±0.18 0.80±0.38 6.31±0.23 0
SXDSW-13080 9.65±0.08 0.43±0.15 0.49±0.31 . . . 0
SXDSW-13103 9.54±0.09 –0.11±0.03 –0.41±0.18 . . . 0
SXDSW-13564 10.00±0.12 0.40±0.28 0.59±0.46 . . . 0
SXDSW-13607 9.97±0.15 0.67±0.71 1.15±0.43 . . . 0
SXDSW-13984 9.20±0.11 0.06±0.14 0.01±0.36 0.49±0.66 0
SXDSW-14140 9.81±0.09 0.41±0.16 0.23±0.30 . . . 0
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SXDSW-14401 9.65±0.14 0.64±0.16 0.01±0.42 . . . 0
SXDSW-14539 9.16 –0.14±0.05 –0.16±0.12 . . . 0
SXDSW-14721 10.59±0.12 0.83±0.25 0.76±0.42 . . . 0
SXDSW-14768 9.87±0.10 0.68±0.10 0.29±0.32 0.36±0.15 0
SXDSW-15154 10.91±0.05 1.81±0.17 1.86±0.18 1.37±0.10 1
SXDSW-15503 9.81±0.12 0.68±0.19 0.29±0.43 0.71±0.44 0
SXDSW-15809 10.15±0.10 0.89±0.17 0.80±0.41 . . . 0
SXDSW-16014 . . . . . . . . . . . . 0
SXDSW-16198 9.62±0.11 0.38±0.12 0.30±0.34 . . . 0
SXDSW-16925 9.04±0.15 0.32±0.19 –0.21±0.42 . . . 0
SXDSW-17066 10.30±0.09 1.70±0.06 2.19±0.22 1.74±0.13 1
SXDSW-17078 9.27±0.16 0.22±0.19 0.25±0.44 . . . 0
SXDSW-17122 . . . . . . 0.48±0.03 1.61±0.32 0
SXDSW-17661 10.50±0.09 0.75±0.19 1.21±0.42 . . . 0
SXDSW-17713 10.27±0.05 1.25±0.13 1.89±0.48 . . . 0
SXDSW-17857 10.74±0.09 1.36±0.27 1.51±0.34 0.18±0.37 0
SXDSW-17950 10.72±0.08 1.12±0.21 0.93±0.43 . . . 0
SXDSW-18358 9.90±0.06 1.36±0.24 1.25±0.37 . . . 0
SXDSW-18531 . . . . . . 0.00±0.06 –1.03±0.16 0
SXDSW-18825 9.68±0.02 0.63±0.08 1.27±0.33 0.33±0.42 0
SXDSW-19290 10.70±0.15 1.89±0.14 1.51±0.23 . . . 0
SXDSW-19359 9.62±0.10 –0.03±0.22 0.35±0.48 . . . 0
SXDSW-19641 10.51±0.07 0.23±0.14 0.43±0.46 –0.63±0.26 0
SXDSW-20331 9.26±0.11 –0.05±0.04 –0.14±0.09 . . . 0
SXDSW-20516 9.75±0.09 0.73±0.09 0.76±0.35 0.71±0.30 0
SXDSW-20939 9.64±0.08 0.57±0.05 0.29±0.04 . . . 0
SXDSW-20960 9.69±0.09 0.31±0.10 0.24±0.18 –1.11±0.18 0
SXDSW-21422 10.82±0.10 1.31±0.17 1.12±0.24 . . . 0
SXDSW-21499 9.51±0.11 0.14±0.10 –0.14±0.23 0.60±0.53 0
SXDSW-21553 10.29±0.19 1.55±0.17 1.35±0.26 . . . 0
SXDSW-21649 10.43±0.09 1.20±0.17 1.40±0.28 . . . 0
SXDSW-22444 9.27±0.12 –0.10±0.06 –0.24±0.07 . . . 0
SXDSW-22739 9.51±0.13 0.30±0.13 –0.09±0.40 . . . 0
SXDSW-23533 9.95±0.12 1.01±0.14 1.26±0.42 1.38±0.26 0
SXDSW-23680 9.91±0.07 0.48±0.03 0.57±0.05 0.65±0.22 1
SXDSW-24515 9.67 0.57 0.14±0.07 0.22±0.29 0
SXDSW-24564 9.36±0.07 0.43±0.21 1.06±0.41 . . . 0
SXDSW-24653 9.70±0.11 0.95±0.17 0.75±0.40 0.47±0.47 0
SXDSW-24734 9.61±0.09 0.46±0.17 0.49±0.27 –0.01±0.51 0
SXDSW-24830 11.03±0.18 0.88±0.84 1.54±0.45 . . . 0
SXDSW-25068 9.72±0.15 0.91±0.10 0.88±0.36 0.45±0.12 1
SXDSW-25191 9.26±0.11 –0.04±0.19 0.10±0.40 . . . 0
SXDSW-25629 9.40±0.15 0.33±0.15 0.23±0.26 –0.19±0.60 0
SXDSW-25713 9.40±0.14 0.29±0.13 0.16±0.38 . . . 0
SXDSW-25776 9.29±0.03 –1.32±0.04 –0.08±0.09 . . . 0
SXDSW-26008 9.41±0.06 0.32±0.02 0.05±0.08 . . . 1
SXDSW-26127 9.38±0.14 0.34±0.20 0.49±0.31 . . . 0
SXDSW-26406 10.56±0.12 2.03±0.17 1.98±0.26 1.74±0.22 0
SXDSW-26551 9.47±0.12 0.27±0.13 –0.15±0.17 . . . 0
SXDSW-26690 9.50±0.13 0.26±0.13 –0.07±0.29 . . . 0
SXDSW-26823 9.95±0.12 0.66±0.23 0.28±0.31 . . . 0
SXDSW-26847 11.09±0.06 1.85±0.31 1.66±0.25 . . . 1
SXDSW-26877 9.54±0.10 0.28±0.14 0.19±0.32 . . . 0
SXDSW-26991 9.31±0.14 0.45±0.18 0.45±0.42 . . . 0
SXDSW-27153 10.68±0.05 1.16±0.09 1.18±0.13 –0.35±0.24 0
SXDSW-27756 10.26±0.08 0.91±0.09 1.05±0.36 –0.64±0.64 0
SXDSW-28087 10.32±0.11 0.85±0.24 0.87±0.37 . . . 0
SXDSW-28260 9.68±0.07 0.59±0.17 0.64±0.26 0.39±0.30 0
SXDSW-28609 9.27±0.15 0.21±0.13 0.28±0.36 0.84±0.68 0
SXDSW-29408 8.86±0.07 0.29±0.25 . . . . . . 0
SXDSW-30365 9.70±0.12 0.52±0.10 0.16±0.34 –0.16±0.34 0
SXDSW-31064 10.07±0.08 0.87±0.36 0.83±0.37 0.58±0.49 0
SXDSW-31476 10.65±0.12 1.15±0.28 1.18±0.36 . . . 0
SXDSW-31483 10.11±0.09 0.24±0.22 0.57±0.35 . . . 0
SXDSW-31939 9.70±0.11 0.37±0.15 0.46±0.36 –0.83±0.51 0
SXDSW-31979 9.73 0.66 1.59±0.06 –1.37±0.33 0
SXDSW-32006 9.49±0.12 0.19±0.18 0.18±0.38 –2.13±0.62 0
SXDSW-32621 9.33±0.12 0.05±0.12 –0.28±0.36 . . . 0
SXDSW-32712 10.96±0.14 1.65±0.52 1.50±0.39 –0.69±0.66 0
SXDSW-32738 9.27±0.13 0.14±0.14 0.24±0.40 . . . 0
SXDSW-32770 9.63±0.10 0.19±0.13 0.18±0.21 . . . 0
SXDSW-32847 9.71±0.11 0.23±0.16 –0.01±0.35 . . . 0
SXDSW-33128 11.17±0.09 2.32±0.05 2.18±0.14 0.76±0.38 1
SXDSW-33233 9.45±0.14 0.65±0.18 0.21±0.54 . . . 0
35
TABLE 3 — Continued
ID Mass SFRSED SFRHα,SED SFRHα,Balmer AGN
log(M⊙) log(M⊙ yr−1) log(M⊙ yr−1) log(M⊙ yr−1)
(1) (2) (3) (4) (5) (6)
SXDSW-33555 9.32±0.17 0.57±0.32 0.52±0.41 . . . 0
SXDSW-33802 9.20±0.07 –0.32±0.01 0.17±0.07 . . . 0
SXDSW-33968 9.69±0.09 0.41±0.09 0.20±0.08 0.37±0.29 0
SXDSW-34130 9.70±0.12 0.46±0.09 0.17±0.27 . . . 0
Note. — Ellipses indicate weak measurements. (2): Stellar mass determinations are described in Section 3.1. (3): SFR based on SED fitting.
(4): Hα SFR, dereddened using the prescription of Charlot & Fall (2000) and SED results. (5): Hα SFR, dereddened using the Balmer decrement.
(6): “1” denotes AGN, using diagnostics described in Section 2.2.
TABLE 4
NewHα SED-corrected Metallicities
ID M91 upper M91 lower Z94 T04 N06 KK04 upper KK04 lower
SXDSN-12615 8.661±0.120 7.986±0.179 8.768±0.132 8.713±0.119 8.700 8.828 8.177
SXDSN-18825 8.568±0.079 8.149±0.092 8.672±0.097 8.635±0.068 8.601 8.734 8.302
SXDSN-19822 8.944±0.002 7.362±0.006 9.102±0.003 9.020±0.003 9.066 9.049 7.680
SXDSN-20554 8.956±0.026 7.408±0.069 9.122±0.032 9.041±0.033 9.094 9.066 7.701
SXDSN-22048 8.295±0.183 8.487±0.202 8.358±0.256 8.400±0.172 . . . 8.410 8.574
SXDSN-22485 8.819±0.058 7.783±0.116 8.973±0.063 8.894±0.058 8.911 8.985 7.992
SXDSN-23784 8.814±0.039 7.770±0.100 8.962±0.043 8.884±0.039 8.899 8.977 7.988
SXDSN-23860 8.903±0.048 7.597±0.116 9.065±0.054 8.983±0.052 9.019 9.043 7.843
SXDSN-24371 8.948±0.027 7.500±0.099 9.118±0.033 9.036±0.030 9.088 9.072 7.759
SXDSN-24458 8.830±0.026 7.763±0.054 8.985±0.030 8.906±0.028 8.924 8.993 7.975
SXDSN-24652 8.413±0.172 8.256±0.291 8.315±0.286 8.370±0.230 . . . 8.448 8.427
SXDSN-26559 8.829±0.078 7.850±0.175 8.998±0.087 8.917±0.081 8.938 9.002 8.022
SXDSN-26798 8.459±0.122 8.250±0.153 8.496±0.171 8.500±0.111 8.395 8.580 8.400
SXDSN-26828 8.164±0.119 8.633±0.101 8.232±0.139 8.313±0.116 . . . 8.262 8.685
SXDSN-27037 8.929±0.058 7.699±0.188 9.106±0.059 9.024±0.058 9.072 9.079 7.881
SXDSN-28032 8.427±0.113 8.278±0.144 8.436±0.151 8.456±0.117 8.296 8.528 8.427
SXDSN-28267 8.584±0.053 8.028±0.076 8.609±0.080 8.585±0.061 8.534 8.712 8.233
SXDSN-31207 9.039±0.019 7.238±0.081 9.230±0.024 9.151±0.027 . . . 9.126 7.538
SXDSN-31304 8.985±0.034 7.401±0.101 9.161±0.040 9.081±0.041 9.151 9.093 7.677
SXDSN-31331 9.008±0.028 7.320±0.117 9.189±0.032 9.110±0.032 9.196 9.104 7.613
SXDSN-31929 8.449±0.116 8.268±0.255 7.886±0.286 8.089±0.187 . . . 8.226 8.466
SXDSN-32915 8.825±0.058 7.731±0.137 8.971±0.065 8.892±0.067 8.909 8.984 7.960
SXDSN-34643 8.710±0.071 7.908±0.117 8.828±0.083 8.763±0.077 8.759 8.878 8.113
SXDSN-34925 8.556±0.152 8.130±0.198 8.631±0.173 8.603±0.145 8.559 8.707 8.298
SXDSN-35455 8.838±0.036 7.706±0.067 8.986±0.042 8.907±0.035 8.926 8.994 7.939
SXDSN-35945 8.922±0.018 7.364±0.089 9.067±0.022 8.985±0.021 9.021 9.030 7.692
SXDSN-36476 8.491±0.146 8.227±0.217 8.557±0.188 8.546±0.138 8.474 8.632 8.375
SXDSN-38796 9.053±0.021 7.274±0.103 9.249±0.027 9.170±0.029 . . . 9.155 7.541
SXDSN-39242 8.555±0.107 8.047±0.176 8.532±0.193 8.527±0.138 8.443 8.657 8.257
SXDSN-39615 8.433±0.182 8.317±0.186 8.505±0.207 8.507±0.147 8.407 8.572 8.441
SXDSN-39807 8.672±0.094 7.939±0.164 8.764±0.124 8.710±0.112 8.695 8.831 8.147
SXDSN-41162 8.384±0.215 8.326±0.309 8.367±0.312 8.407±0.210 . . . 8.462 8.469
SXDSS-8347 8.129±0.265 8.627±0.281 8.092±0.385 8.220±0.256 . . . 8.143 8.704
SXDSS-12862 9.019±0.034 7.345±0.162 9.204±0.053 9.125±0.053 9.220 9.121 7.617
SXDSS-14115 8.734±0.103 7.977±0.174 8.890±0.112 8.818±0.095 8.822 8.918 8.138
SXDSS-14438 8.315±0.198 8.440±0.231 8.342±0.262 8.389±0.177 . . . 8.410 8.548
SXDSS-14722 8.643±0.085 7.995±0.127 8.733±0.090 8.684±0.072 8.664 8.802 8.190
SXDSS-15629 8.614±0.144 8.133±0.163 8.750±0.134 8.698±0.108 8.682 8.798 8.273
SXDSS-15945 8.553±0.096 8.162±0.152 8.648±0.101 8.616±0.079 8.577 8.714 8.316
SXDSS-16362 8.261±0.082 8.457±0.106 8.134±0.112 8.248±0.074 . . . 8.243 8.586
SXDSS-17510 8.285±0.179 8.473±0.171 . . . . . . . . . 8.369 8.575
SXDSS-17705 8.543±0.140 8.104±0.160 8.568±0.167 8.554±0.135 8.487 8.667 8.291
SXDSS-17733 8.643±0.101 8.057±0.137 8.767±0.116 8.713±0.102 8.699 8.819 8.222
SXDSS-17924 8.422±0.148 8.332±0.177 8.494±0.171 8.499±0.135 8.391 8.560 8.453
SXDSS-17941 8.420±0.153 8.318±0.183 8.472±0.188 8.482±0.150 8.358 8.546 8.448
SXDSS-17958 8.466±0.117 8.232±0.156 8.493±0.126 8.498±0.091 8.390 8.582 8.388
SXDSS-18370 8.276±0.109 8.445±0.123 8.184±0.156 8.281±0.112 . . . 8.284 8.572
SXDSS-18554 8.196±0.066 8.564±0.063 8.185±0.094 8.281±0.063 . . . 8.243 8.651
SXDSS-18617 8.534±0.065 8.100±0.105 8.533±0.098 8.527±0.073 8.444 8.644 8.293
SXDSS-19166 8.727±0.104 7.922±0.180 8.863±0.112 8.794±0.104 8.794 8.901 8.113
SXDSS-20452 8.905±0.060 7.822±0.146 9.087±0.056 9.005±0.056 9.046 9.071 7.961
SXDSS-20675 8.951±0.063 7.555±0.175 9.124±0.068 9.043±0.067 9.097 9.082 7.788
SXDSS-21192 8.482±0.172 8.196±0.220 8.495±0.266 8.500±0.198 8.393 8.593 8.364
SXDSS-21634 8.414±0.122 8.290±0.139 8.411±0.142 8.438±0.100 8.239 8.505 8.439
SXDSS-21861 8.665±0.060 7.936±0.108 8.747±0.096 8.696±0.058 8.678 8.820 8.149
SXDSS-21905 8.880±0.057 7.594±0.133 9.032±0.069 8.950±0.072 8.978 9.021 7.854
SXDSS-22205 8.589±0.098 8.117±0.139 8.695±0.114 8.653±0.090 8.625 8.757 8.277
SXDSS-22277 8.448±0.165 8.309±0.200 8.533±0.213 8.528±0.168 8.445 8.597 8.431
SXDSS-22355 8.773±0.136 7.778±0.274 8.896±0.161 8.824±0.191 8.829 8.933 8.012
SXDSS-22452 8.314±0.060 8.735±0.047 7.102±0.050 7.634±0.027 . . . 7.588 8.886
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SXDSS-22538 8.969±0.014 7.534±0.031 9.145±0.014 9.065±0.015 9.128 9.096 7.764
SXDSS-22557 8.684±0.099 7.928±0.155 8.785±0.125 8.727±0.101 8.717 8.847 8.136
SXDSS-22728 8.828±0.021 7.723±0.033 8.974±0.025 8.895±0.023 8.912 8.986 7.954
SXDSS-22991 8.808±0.100 7.897±0.183 8.978±0.106 8.898±0.093 8.916 8.987 8.058
SXDSS-23167 8.679±0.038 7.873±0.068 8.742±0.056 8.691±0.050 8.673 8.826 8.107
SXDSS-23393 8.819±0.051 7.766±0.124 8.970±0.055 8.891±0.051 8.907 8.982 7.982
SXDSS-23647 8.561±0.080 8.186±0.130 8.681±0.090 8.642±0.070 8.611 8.736 8.323
SXDSS-23667 8.929±0.031 7.532±0.074 9.095±0.036 9.013±0.040 9.057 9.059 7.790
SXDSS-24027 8.393±0.113 8.331±0.139 8.407±0.138 8.435±0.097 8.227 8.491 8.467
SXDSS-24469 8.805±0.127 7.795±0.222 8.953±0.116 8.876±0.118 8.889 8.971 8.006
SXDSS-24609 8.901±0.026 7.668±0.067 9.069±0.029 8.987±0.029 9.024 9.050 7.883
SXDSS-26565 8.413±0.177 8.288±0.226 8.403±0.235 8.432±0.176 8.216 8.500 8.439
SXDSS-26597 8.748±0.102 7.949±0.185 8.904±0.095 8.830±0.093 8.836 8.930 8.117
SXDSS-26724 8.758±0.113 7.791±0.200 8.873±0.151 8.803±0.119 8.805 8.918 8.026
SXDSS-27335 8.589±0.129 8.064±0.193 8.658±0.177 8.624±0.129 8.587 8.738 8.250
SXDSS-28369 8.940±0.070 7.578±0.172 9.112±0.077 9.030±0.084 9.080 9.075 7.808
SXDSS-28526 8.533±0.077 8.243±0.092 8.662±0.090 8.627±0.070 8.591 8.713 8.362
SXDSS-29206 8.501±0.109 8.191±0.148 8.546±0.134 8.537±0.099 8.461 8.631 8.353
SXDSS-29259 8.635±0.135 8.069±0.218 8.759±0.167 8.705±0.150 8.690 8.811 8.232
SXDSS-29327 8.921±0.048 7.669±0.140 9.095±0.060 9.013±0.050 9.057 9.069 7.870
SXDSS-29859 8.440±0.094 8.242±0.124 8.417±0.132 8.443±0.092 8.255 8.524 8.406
SXDSS-30051 8.990±0.028 7.434±0.089 9.168±0.033 9.088±0.038 9.162 9.103 7.692
SXDSS-30124 8.164±0.188 8.588±0.197 8.122±0.299 8.240±0.190 . . . 8.183 8.675
SXDSS-30142 8.942±0.037 7.524±0.098 9.111±0.042 9.029±0.042 9.078 9.069 7.777
SXDSS-30295 8.533±0.072 8.104±0.107 8.537±0.087 8.531±0.065 8.449 8.646 8.296
SXDSS-31496 8.898±0.024 7.615±0.048 9.060±0.031 8.978±0.029 9.012 9.040 7.855
SXDSS-32097 8.820±0.052 7.785±0.124 8.974±0.056 8.895±0.050 8.912 8.985 7.993
SXDSS-32132 8.333±0.152 8.470±0.150 8.432±0.163 8.453±0.128 8.287 8.478 8.549
SXDSS-32277 8.697±0.102 8.124±0.142 8.876±0.103 8.806±0.089 8.808 8.901 8.228
SXDSS-33021 8.741±0.086 7.870±0.138 8.870±0.118 8.800±0.090 8.802 8.910 8.078
SXDSS-33298 8.805±0.069 7.810±0.147 8.958±0.073 8.880±0.067 8.894 8.973 8.014
SXDSS-33787 8.600±0.048 7.996±0.078 8.622±0.070 8.596±0.053 8.549 8.728 8.209
SXDSS-35437 9.020±0.033 7.478±0.144 9.206±0.041 9.127±0.042 9.224 9.143 7.686
SXDSS-36006 8.801±0.091 7.842±0.132 8.957±0.092 8.879±0.075 8.894 8.973 8.033
SXDSS-36019 8.741±0.047 7.842±0.082 8.860±0.049 8.791±0.042 8.792 8.905 8.063
SXDSS-36053 8.741±0.134 7.959±0.256 8.896±0.139 8.823±0.145 8.828 8.923 8.125
SXDSS-36609 8.885±0.031 7.608±0.081 9.041±0.034 8.960±0.033 8.990 9.028 7.859
SXDSS-36655 8.712±0.098 7.946±0.163 8.845±0.112 8.779±0.094 8.777 8.887 8.133
SXDSS-36770 8.921±0.028 7.630±0.081 9.092±0.030 9.010±0.029 9.054 9.064 7.849
SXDSS-36865 8.699±0.083 7.996±0.149 8.840±0.091 8.774±0.085 8.772 8.880 8.165
SXDSS-36954 8.248±0.205 8.528±0.201 8.289±0.297 8.352±0.213 . . . 8.341 8.612
SXDSS-37057 8.749±0.047 7.845±0.103 8.876±0.056 8.805±0.053 8.808 8.916 8.060
SXDSS-37189 8.691±0.066 7.809±0.132 8.724±0.096 8.677±0.077 8.655 8.827 8.065
SXDSS-37234 7.971±0.322 8.763±0.267 7.804±0.475 8.038±0.289 . . . 7.849 8.829
SXDSS-37285 8.854±0.052 7.651±0.140 9.001±0.057 8.921±0.054 8.943 9.003 7.900
SXDSS-37540 8.845±0.024 7.733±0.043 9.001±0.031 8.921±0.027 8.942 9.004 7.951
SXDSS-37564 8.644±0.116 7.999±0.186 8.740±0.144 8.690±0.126 8.671 8.807 8.191
SXDSS-37774 8.897±0.038 7.623±0.095 9.059±0.041 8.978±0.039 9.012 9.041 7.861
SXDSS-37948 8.595±0.148 8.098±0.225 8.695±0.180 8.653±0.150 8.625 8.760 8.265
SXDSS-38003 8.152±0.262 8.590±0.261 8.064±0.361 8.202±0.274 . . . 8.135 8.684
SXDSS-38307 8.945±0.067 7.405±0.229 9.106±0.073 9.025±0.079 9.072 9.056 7.706
SXDSS-38541 8.950±0.037 7.523±0.091 9.121±0.044 9.040±0.044 9.093 9.077 7.771
SXDSS-38698 8.871±0.030 7.884±0.068 9.054±0.026 8.972±0.026 9.004 9.046 8.014
SXDSS-38754 8.622±0.037 7.947±0.052 8.641±0.062 8.610±0.040 8.569 8.750 8.173
SXDSS-39016 8.706±0.068 8.021±0.126 8.860±0.071 8.791±0.061 8.792 8.893 8.175
SXDSS-39160 8.920±0.031 7.252±0.114 9.047±0.047 8.965±0.051 8.996 9.015 7.617
SXDSS-39226 8.994±0.037 7.365±0.115 9.171±0.045 9.091±0.050 9.167 9.096 7.650
SXDSS-39288 8.668±0.023 7.923±0.040 8.747±0.029 8.696±0.024 8.678 8.822 8.140
SXDSS-39308 8.449±0.099 8.262±0.142 8.482±0.139 8.490±0.101 8.374 8.567 8.410
SXDSS-39548 8.561±0.063 8.085±0.106 8.602±0.076 8.580±0.058 8.527 8.695 8.273
SXDSS-40071 8.945±0.062 7.589±0.199 9.119±0.070 9.037±0.073 9.090 9.081 7.811
SXDSS-40667 8.814±0.050 7.720±0.109 8.951±0.062 8.873±0.051 8.886 8.971 7.959
SXDSS-41193 8.584±0.019 8.037±0.029 8.619±0.031 8.594±0.022 8.546 8.717 8.238
SXDSW-8210 8.574±0.134 8.241±0.166 8.733±0.144 8.684±0.115 8.664 8.772 8.342
SXDSW-9136 8.611±0.106 8.035±0.154 8.689±0.135 8.648±0.112 8.619 8.765 8.225
SXDSW-10296 8.606±0.060 8.034±0.098 8.675±0.070 8.637±0.055 8.605 8.756 8.227
SXDSW-11479 8.766±0.056 7.750±0.123 8.874±0.075 8.804±0.079 8.806 8.922 7.999
SXDSW-11971 8.469±0.149 8.288±0.176 8.563±0.177 8.550±0.130 8.481 8.625 8.412
SXDSW-12128 8.340±0.052 8.408±0.059 8.365±0.065 8.406±0.041 . . . 8.437 8.523
SXDSW-12890 8.797±0.075 7.818±0.154 8.947±0.081 8.870±0.081 8.882 8.966 8.023
SXDSW-13103 8.346±0.156 8.344±0.235 8.203±0.238 8.294±0.168 . . . 8.339 8.500
SXDSW-13564 9.020±0.038 7.264±0.148 9.205±0.054 9.126±0.054 9.222 9.107 7.570
SXDSW-13984 8.550±0.086 8.221±0.095 8.680±0.094 8.641±0.080 8.610 8.731 8.344
SXDSW-14401 8.126±0.187 8.644±0.166 8.131±0.243 8.246±0.155 . . . 8.170 8.709
SXDSW-14721 8.897±0.044 7.657±0.097 9.063±0.043 8.981±0.042 9.016 9.045 7.880
SXDSW-14768 8.546±0.052 8.065±0.097 8.524±0.068 8.521±0.045 8.433 8.647 8.270
SXDSW-15154 8.781±0.054 7.869±0.116 8.934±0.055 8.858±0.050 8.868 8.955 8.058
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SXDSW-15503 8.913±0.044 7.560±0.130 9.075±0.049 8.993±0.049 9.031 9.048 7.816
SXDSW-15809 9.027±0.017 7.216±0.064 9.214±0.023 9.135±0.023 9.238 9.106 7.537
SXDSW-17066 8.697±0.055 7.893±0.104 8.795±0.069 8.735±0.057 8.726 8.857 8.111
SXDSW-17078 8.287±0.211 8.489±0.226 8.337±0.268 8.386±0.182 . . . 8.393 8.579
SXDSW-17122 8.798±0.028 7.708±0.055 8.921±0.036 8.846±0.032 8.855 8.953 7.960
SXDSW-17857 8.885±0.058 7.721±0.131 9.055±0.060 8.973±0.059 9.006 9.042 7.921
SXDSW-17950 9.051±0.018 7.252±0.100 9.246±0.028 9.167±0.028 . . . 9.147 7.532
SXDSW-18531 8.805±0.038 7.641±0.104 8.913±0.051 8.839±0.046 8.846 8.951 7.917
SXDSW-18825 8.570±0.044 7.992±0.073 8.485±0.082 8.492±0.054 8.379 8.646 8.222
SXDSW-19359 8.733±0.128 7.945±0.196 8.879±0.129 8.809±0.122 8.811 8.912 8.122
SXDSW-19641 9.011±0.017 7.279±0.087 9.193±0.022 9.113±0.023 9.201 9.099 7.587
SXDSW-20516 8.760±0.040 7.708±0.106 8.841±0.053 8.775±0.045 8.773 8.907 7.976
SXDSW-20939 8.912±0.025 7.553±0.058 9.072±0.030 8.990±0.030 9.028 9.045 7.812
SXDSW-20960 8.464±0.127 8.312±0.155 8.571±0.124 8.557±0.105 8.491 8.627 8.425
SXDSW-21422 8.932±0.028 7.446±0.078 9.091±0.038 9.009±0.034 9.052 9.050 7.738
SXDSW-21499 8.961±0.027 7.389±0.083 9.128±0.033 9.046±0.033 9.102 9.067 7.687
SXDSW-21553 8.772±0.091 7.887±0.182 8.926±0.104 8.850±0.090 8.860 8.949 8.072
SXDSW-22444 8.573±0.110 8.086±0.169 8.635±0.149 8.606±0.111 8.562 8.718 8.268
SXDSW-23533 8.636±0.076 8.102±0.127 8.775±0.089 8.719±0.074 8.706 8.820 8.248
SXDSW-23680 8.546±0.068 8.070±0.109 8.533±0.079 8.528±0.065 8.444 8.652 8.272
SXDSW-24515 8.524±0.023 8.106±0.030 8.506±0.033 8.508±0.027 8.408 8.624 8.301
SXDSW-24653 8.885±0.047 7.669±0.138 9.048±0.051 8.966±0.048 8.997 9.035 7.893
SXDSW-24830 9.093±0.011 6.893±0.050 9.324±0.020 9.240±0.019 . . . 9.149 7.293
SXDSW-25068 8.463±0.057 8.211±0.092 8.449±0.069 8.466±0.049 8.320 8.556 8.380
SXDSW-25629 8.577±0.102 8.105±0.138 8.659±0.114 8.625±0.087 8.588 8.732 8.276
SXDSW-25776 8.671±0.126 7.896±0.216 8.736±0.151 8.687±0.159 8.667 8.819 8.124
SXDSW-26406 8.802±0.072 7.853±0.143 8.961±0.073 8.883±0.067 8.898 8.975 8.039
SXDSW-26551 8.424±0.089 8.299±0.137 8.458±0.107 8.472±0.086 8.335 8.539 8.438
SXDSW-26690 8.678±0.094 8.046±0.144 8.824±0.107 8.760±0.098 8.755 8.864 8.200
SXDSW-26823 8.935±0.035 7.562±0.125 9.104±0.038 9.022±0.038 9.069 9.068 7.803
SXDSW-26847 8.964±0.040 7.392±0.086 9.133±0.051 9.052±0.051 9.109 9.071 7.686
SXDSW-26877 8.615±0.110 8.058±0.145 8.713±0.120 8.668±0.095 8.644 8.779 8.235
SXDSW-26991 8.410±0.172 8.336±0.254 8.467±0.202 8.479±0.160 8.350 8.537 8.461
SXDSW-27153 9.015±0.017 7.255±0.086 9.197±0.022 9.118±0.023 9.209 9.099 7.569
SXDSW-27756 8.887±0.043 7.615±0.117 9.045±0.048 8.963±0.047 8.994 9.030 7.862
SXDSW-28087 8.978±0.021 7.350±0.057 9.149±0.026 9.068±0.027 9.133 9.077 7.653
SXDSW-28260 8.538±0.022 8.131±0.032 8.584±0.031 8.566±0.024 8.505 8.672 8.307
SXDSW-28609 8.341±0.164 8.367±0.192 8.274±0.213 8.342±0.157 . . . 8.380 8.509
SXDSW-30365 8.319±0.066 8.480±0.067 8.410±0.079 8.438±0.057 8.238 8.457 8.560
SXDSW-31064 8.928±0.042 7.555±0.118 9.094±0.054 9.013±0.041 9.057 9.060 7.804
SXDSW-31483 8.364±0.100 8.314±0.136 8.174±0.199 8.274±0.130 . . . 8.332 8.481
SXDSW-31939 8.781±0.082 7.915±0.161 8.945±0.087 8.868±0.077 8.880 8.962 8.082
SXDSW-31979 8.594±0.075 8.017±0.135 8.628±0.097 8.601±0.081 8.555 8.727 8.223
SXDSW-32006 8.804±0.056 7.789±0.087 8.951±0.077 8.874±0.077 8.887 8.969 8.003
SXDSW-32621 8.715±0.102 7.925±0.157 8.843±0.110 8.777±0.103 8.774 8.887 8.120
SXDSW-32738 8.351±0.096 8.337±0.141 8.208±0.148 8.297±0.109 . . . 8.345 8.494
SXDSW-32847 8.616±0.084 8.132±0.114 8.754±0.096 8.702±0.086 8.686 8.801 8.271
SXDSW-33128 7.846±0.153 8.925±0.136 7.266±0.214 7.725±0.108 . . . 7.361 8.983
SXDSW-33968 8.584±0.064 8.078±0.110 8.655±0.077 8.622±0.060 8.584 8.734 8.259
SXDSW-34130 8.554±0.091 8.087±0.125 8.582±0.107 8.565±0.081 8.504 8.680 8.278
Note. — All metallicities are reported in form Z = 12 + log (O/H). “N06” refers to Nagao et al. (2006).
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ID M91 upper M91 lower Z94 T04 N06 KK04 upper KK04 lower
SXDSN-12615 9.077±0.009 6.776±0.080 9.301±0.017 9.218±0.015 . . . 9.071 7.242
SXDSN-18825 8.697±0.079 7.820±0.162 8.751±0.116 8.699±0.091 8.682 8.840 8.067
SXDSN-19822 8.700±0.066 7.986±0.092 8.839±0.080 8.773±0.068 8.771 8.880 8.159
SXDSN-20554 . . . . . . . . . . . . . . . . . . . . .
SXDSN-22048 9.068±0.021 7.048±0.136 9.276±0.041 9.196±0.040 . . . 9.132 7.400
SXDSN-22485 8.935±0.060 7.490±0.223 9.099±0.079 9.017±0.069 9.063 9.059 7.760
SXDSN-23784 8.692±0.122 8.064±0.234 8.852±0.145 8.785±0.118 8.784 8.884 8.202
SXDSN-23860 . . . . . . . . . . . . . . . . . . . . .
SXDSN-24371 . . . . . . . . . . . . . . . . . . . . .
SXDSN-24458 8.293±0.130 8.413±0.153 8.138±0.193 8.250±0.112 . . . 8.264 8.562
SXDSN-24652 . . . . . . . . . . . . . . . . . . . . .
SXDSN-26559 . . . . . . . . . . . . . . . . . . . . .
SXDSN-26798 . . . . . . . . . . . . . . . . . . . . .
SXDSN-26828 . . . . . . . . . . . . . . . . . . . . .
SXDSN-27037 . . . . . . . . . . . . . . . . . . . . .
SXDSN-28032 8.940±0.048 7.391±0.133 9.098±0.052 9.016±0.057 9.061 9.049 7.697
SXDSN-28267 8.868±0.063 7.671±0.162 9.025±0.074 8.944±0.070 8.970 9.019 7.902
SXDSN-31207 8.907±0.086 7.659±0.215 9.076±0.089 8.994±0.085 9.033 9.054 7.873
SXDSN-31304 . . . . . . . . . . . . . . . . . . . . .
SXDSN-31331 8.510±0.120 8.149±0.166 8.522±0.136 8.520±0.111 8.431 8.624 8.330
SXDSN-31929 . . . . . . . . . . . . . . . . . . . . .
SXDSN-32915 8.987±0.011 6.955±0.081 9.143±0.013 9.062±0.014 9.124 9.019 7.375
SXDSN-34643 . . . . . . . . . . . . . . . . . . . . .
SXDSN-34925 8.686±0.103 7.781±0.302 8.674±0.215 8.637±0.175 8.604 8.806 8.047
SXDSN-35455 8.684±0.167 7.982±0.277 8.809±0.165 8.748±0.144 8.740 8.858 8.165
SXDSN-35945 9.011±0.004 6.946±0.039 9.185±0.006 9.106±0.006 9.189 9.033 7.367
SXDSN-36476 . . . . . . . . . . . . . . . . . . . . .
SXDSN-38796 8.089±0.206 8.679±0.174 8.088±0.261 8.217±0.165 . . . 8.121 8.743
SXDSN-39242 9.002±0.036 7.201±0.194 9.178±0.050 9.098±0.051 9.178 9.075 7.544
SXDSN-39615 . . . . . . . . . . . . . . . . . . . . .
SXDSN-39807 . . . . . . . . . . . . . . . . . . . . .
SXDSN-41162 . . . . . . . . . . . . . . . . . . . . .
SXDSS-8347 . . . . . . . . . . . . . . . . . . . . .
SXDSS-12862 . . . . . . . . . . . . . . . . . . . . .
SXDSS-14115 . . . . . . . . . . . . . . . . . . . . .
SXDSS-14438 . . . . . . . . . . . . . . . . . . . . .
SXDSS-14722 . . . . . . . . . . . . . . . . . . . . .
SXDSS-15629 . . . . . . . . . . . . . . . . . . . . .
SXDSS-15945 8.468±0.222 8.247±0.309 8.518±0.259 8.516±0.179 8.425 8.598 8.396
SXDSS-16362 8.466±0.192 8.249±0.252 8.516±0.250 8.515±0.173 8.422 8.596 8.398
SXDSS-17510 . . . . . . . . . . . . . . . . . . . . .
SXDSS-17705 . . . . . . . . . . . . . . . . . . . . .
SXDSS-17733 8.717±0.110 7.824±0.210 8.804±0.145 8.743±0.116 8.735 8.871 8.061
SXDSS-17924 . . . . . . . . . . . . . . . . . . . . .
SXDSS-17941 . . . . . . . . . . . . . . . . . . . . .
SXDSS-17958 . . . . . . . . . . . . . . . . . . . . .
SXDSS-18370 . . . . . . . . . . . . . . . . . . . . .
SXDSS-18554 . . . . . . . . . . . . . . . . . . . . .
SXDSS-18617 . . . . . . . . . . . . . . . . . . . . .
SXDSS-19166 . . . . . . . . . . . . . . . . . . . . .
SXDSS-20452 . . . . . . . . . . . . . . . . . . . . .
SXDSS-20675 7.595±0.692 9.061±0.464 7.465±0.788 7.837±0.526 . . . 7.400 9.071
SXDSS-21192 . . . . . . . . . . . . . . . . . . . . .
SXDSS-21634 8.803±0.088 7.615±0.240 8.900±0.138 8.827±0.111 8.833 8.946 7.898
SXDSS-21861 8.612±0.137 8.026±0.216 8.684±0.182 8.645±0.136 8.614 8.763 8.220
SXDSS-21905 8.906±0.062 7.230±0.208 9.012±0.075 8.931±0.078 8.955 9.002 7.597
SXDSS-22205 . . . . . . . . . . . . . . . . . . . . .
SXDSS-22277 . . . . . . . . . . . . . . . . . . . . .
SXDSS-22355 . . . . . . . . . . . . . . . . . . . . .
SXDSS-22452 . . . . . . . . . . . . . . . . . . . . .
SXDSS-22538 8.900±0.051 7.474±0.171 9.046±0.055 8.965±0.076 8.995 9.025 7.768
SXDSS-22557 . . . . . . . . . . . . . . . . . . . . .
SXDSS-22728 8.667±0.145 7.927±0.204 8.747±0.158 8.695±0.123 8.678 8.821 8.142
SXDSS-22991 . . . . . . . . . . . . . . . . . . . . .
SXDSS-23167 . . . . . . . . . . . . . . . . . . . . .
SXDSS-23393 8.412±0.169 8.321±0.201 8.453±0.204 8.469±0.161 8.327 8.530 8.456
SXDSS-23647 8.620±0.136 8.013±0.212 8.693±0.159 8.651±0.135 8.623 8.771 8.210
SXDSS-23667 8.132±0.371 8.632±0.399 8.122±0.544 8.240±0.328 . . . 8.167 8.709
SXDSS-24027 8.614±0.168 8.023±0.284 8.686±0.215 8.646±0.176 8.616 8.765 8.218
SXDSS-24469 . . . . . . . . . . . . . . . . . . . . .
SXDSS-24609 8.397±0.229 8.315±0.282 8.394±0.264 8.426±0.219 8.185 8.485 8.462
SXDSS-26565 . . . . . . . . . . . . . . . . . . . . .
SXDSS-26597 . . . . . . . . . . . . . . . . . . . . .
SXDSS-26724 . . . . . . . . . . . . . . . . . . . . .
SXDSS-27335 . . . . . . . . . . . . . . . . . . . . .
SXDSS-28369 . . . . . . . . . . . . . . . . . . . . .
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SXDSS-28526 8.451±0.220 8.270±0.314 8.498±0.258 8.502±0.223 8.398 8.577 8.415
SXDSS-29206 . . . . . . . . . . . . . . . . . . . . .
SXDSS-29259 . . . . . . . . . . . . . . . . . . . . .
SXDSS-29327 8.525±0.207 8.165±0.293 8.584±0.265 8.566±0.206 8.506 8.665 8.331
SXDSS-29859 . . . . . . . . . . . . . . . . . . . . .
SXDSS-30051 . . . . . . . . . . . . . . . . . . . . .
SXDSS-30124 8.874±0.070 7.378±0.211 8.979±0.094 8.900±0.084 8.917 8.991 7.713
SXDSS-30142 8.620±0.142 7.942±0.329 8.628±0.225 8.600±0.177 8.555 8.743 8.171
SXDSS-30295 8.487±0.159 8.221±0.234 8.540±0.210 8.533±0.167 8.453 8.620 8.375
SXDSS-31496 . . . . . . . . . . . . . . . . . . . . .
SXDSS-32097 8.519±0.139 8.174±0.217 8.578±0.188 8.561±0.136 8.498 8.659 8.337
SXDSS-32132 . . . . . . . . . . . . . . . . . . . . .
SXDSS-32277 8.548±0.271 8.156±0.353 8.633±0.302 8.604±0.238 8.560 8.704 8.315
SXDSS-33021 . . . . . . . . . . . . . . . . . . . . .
SXDSS-33298 8.520±0.143 8.173±0.175 8.578±0.178 8.562±0.129 8.499 8.659 8.337
SXDSS-33787 . . . . . . . . . . . . . . . . . . . . .
SXDSS-35437 8.083±0.323 8.679±0.415 8.063±0.418 8.201±0.284 . . . 8.100 8.747
SXDSS-36006 8.534±0.206 8.152±0.322 8.594±0.264 8.574±0.204 8.517 8.675 8.320
SXDSS-36019 8.233±0.123 8.510±0.129 8.192±0.165 8.286±0.107 . . . 8.267 8.620
SXDSS-36053 . . . . . . . . . . . . . . . . . . . . .
SXDSS-36609 8.502±0.153 8.200±0.181 8.557±0.188 8.546±0.133 8.474 8.638 8.358
SXDSS-36655 . . . . . . . . . . . . . . . . . . . . .
SXDSS-36770 8.901±0.065 7.475±0.156 9.047±0.085 8.965±0.077 8.997 9.026 7.769
SXDSS-36865 8.621±0.161 8.041±0.301 8.715±0.186 8.669±0.179 8.646 8.783 8.224
SXDSS-36954 . . . . . . . . . . . . . . . . . . . . .
SXDSS-37057 8.730±0.127 7.796±0.240 8.818±0.146 8.756±0.130 8.750 8.884 8.039
SXDSS-37189 8.723±0.142 7.943±0.287 8.864±0.135 8.795±0.123 8.795 8.901 8.125
SXDSS-37234 . . . . . . . . . . . . . . . . . . . . .
SXDSS-37285 . . . . . . . . . . . . . . . . . . . . .
SXDSS-37540 8.688±0.126 7.885±0.276 8.771±0.166 8.715±0.142 8.702 8.843 8.109
SXDSS-37564 8.613±0.186 8.025±0.426 8.685±0.235 8.645±0.187 8.615 8.764 8.219
SXDSS-37774 8.499±0.191 8.204±0.284 8.554±0.281 8.543±0.194 8.470 8.634 8.362
SXDSS-37948 . . . . . . . . . . . . . . . . . . . . .
SXDSS-38003 . . . . . . . . . . . . . . . . . . . . .
SXDSS-38307 . . . . . . . . . . . . . . . . . . . . .
SXDSS-38541 . . . . . . . . . . . . . . . . . . . . .
SXDSS-38698 8.535±0.129 8.150±0.199 8.595±0.177 8.575±0.128 8.519 8.677 8.319
SXDSS-38754 . . . . . . . . . . . . . . . . . . . . .
SXDSS-39016 8.426±0.183 8.304±0.231 8.469±0.208 8.480±0.160 8.353 8.546 8.442
SXDSS-39160 . . . . . . . . . . . . . . . . . . . . .
SXDSS-39226 . . . . . . . . . . . . . . . . . . . . .
SXDSS-39288 8.705±0.065 7.949±0.106 8.835±0.069 8.770±0.065 8.766 8.879 8.137
SXDSS-39308 . . . . . . . . . . . . . . . . . . . . .
SXDSS-39548 . . . . . . . . . . . . . . . . . . . . .
SXDSS-40071 . . . . . . . . . . . . . . . . . . . . .
SXDSS-40667 8.121±0.470 8.643±0.381 8.109±0.489 8.231±0.292 . . . 8.152 8.717
SXDSS-41193 8.434±0.192 8.292±0.240 8.479±0.232 8.488±0.176 8.369 8.557 8.432
SXDSW-8210 8.965±0.034 6.917±0.129 9.090±0.067 9.008±0.074 9.051 9.003 7.337
SXDSW-9136 . . . . . . . . . . . . . . . . . . . . .
SXDSW-10296 8.366±0.122 8.372±0.141 8.388±0.169 8.422±0.117 8.163 8.466 8.500
SXDSW-11479 8.815±0.122 7.803±0.276 8.970±0.123 8.891±0.121 8.908 8.982 8.004
SXDSW-11971 9.056±0.030 7.142±0.182 9.255±0.048 9.176±0.042 . . . 9.132 7.466
SXDSW-12128 9.052±0.008 7.020±0.036 9.252±0.014 9.173±0.014 . . . 9.096 7.399
SXDSW-12890 . . . . . . . . . . . . . . . . . . . . .
SXDSW-13103 . . . . . . . . . . . . . . . . . . . . .
SXDSW-13564 . . . . . . . . . . . . . . . . . . . . .
SXDSW-13984 8.548±0.282 8.287±0.388 8.711±0.293 8.666±0.214 8.642 8.749 8.375
SXDSW-14401 . . . . . . . . . . . . . . . . . . . . .
SXDSW-14721 . . . . . . . . . . . . . . . . . . . . .
SXDSW-14768 8.911±0.020 7.632±0.055 9.079±0.022 8.997±0.027 9.037 9.055 7.856
SXDSW-15154 8.602±0.038 7.928±0.067 8.518±0.069 8.516±0.056 8.425 8.685 8.172
SXDSW-15503 9.080±0.016 6.998±0.072 9.298±0.026 9.216±0.022 . . . 9.147 7.359
SXDSW-15809 . . . . . . . . . . . . . . . . . . . . .
SXDSW-17066 8.586±0.068 8.149±0.086 8.709±0.069 8.664±0.055 8.639 8.763 8.294
SXDSW-17078 . . . . . . . . . . . . . . . . . . . . .
SXDSW-17122 8.546±0.160 8.270±0.179 8.700±0.148 8.657±0.114 8.631 8.741 8.369
SXDSW-17857 8.717±0.079 7.811±0.172 8.796±0.102 8.736±0.075 8.727 8.868 8.054
SXDSW-17950 . . . . . . . . . . . . . . . . . . . . .
SXDSW-18531 8.957±0.039 7.340±0.087 9.120±0.052 9.038±0.058 9.091 9.057 7.656
SXDSW-18825 8.675±0.125 7.967±0.227 8.786±0.157 8.728±0.137 8.717 8.843 8.160
SXDSW-19359 . . . . . . . . . . . . . . . . . . . . .
SXDSW-19641 8.801±0.084 7.582±0.171 8.881±0.092 8.810±0.096 8.813 8.939 7.877
SXDSW-20516 8.509±0.083 8.144±0.136 8.508±0.100 8.509±0.080 8.411 8.616 8.329
SXDSW-20939 . . . . . . . . . . . . . . . . . . . . .
SXDSW-20960 9.012±0.018 7.054±0.049 9.190±0.024 9.110±0.028 9.197 9.056 7.444
SXDSW-21422 . . . . . . . . . . . . . . . . . . . . .
SXDSW-21499 8.769±0.145 7.947±0.311 8.935±0.152 8.858±0.139 8.869 8.954 8.104
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SXDSW-21553 . . . . . . . . . . . . . . . . . . . . .
SXDSW-22444 . . . . . . . . . . . . . . . . . . . . .
SXDSW-23533 8.702±0.096 8.002±0.180 8.848±0.115 8.782±0.097 8.780 8.886 8.166
SXDSW-23680 8.953±0.042 7.435±0.124 9.120±0.064 9.038±0.057 9.091 9.067 7.717
SXDSW-24515 8.977±0.043 7.483±0.119 9.153±0.052 9.073±0.049 9.140 9.097 7.728
SXDSW-24653 8.956±0.073 7.555±0.258 9.130±0.079 9.049±0.083 9.105 9.087 7.784
SXDSW-24830 . . . . . . . . . . . . . . . . . . . . .
SXDSW-25068 9.067±0.011 7.148±0.041 9.272±0.017 9.191±0.016 . . . 9.154 7.455
SXDSW-25629 8.820±0.144 7.902±0.329 8.994±0.147 8.914±0.161 8.934 8.999 8.054
SXDSW-25776 . . . . . . . . . . . . . . . . . . . . .
SXDSW-26406 8.615±0.098 8.146±0.153 8.759±0.127 8.705±0.112 8.690 8.803 8.280
SXDSW-26551 . . . . . . . . . . . . . . . . . . . . .
SXDSW-26690 . . . . . . . . . . . . . . . . . . . . .
SXDSW-26823 . . . . . . . . . . . . . . . . . . . . .
SXDSW-26847 . . . . . . . . . . . . . . . . . . . . .
SXDSW-26877 . . . . . . . . . . . . . . . . . . . . .
SXDSW-26991 . . . . . . . . . . . . . . . . . . . . .
SXDSW-27153 9.042±0.013 7.103±0.075 9.236±0.022 9.157±0.022 . . . 9.102 7.456
SXDSW-27756 8.862±0.080 7.555±0.267 8.996±0.097 8.916±0.106 8.936 8.999 7.837
SXDSW-28087 . . . . . . . . . . . . . . . . . . . . .
SXDSW-28260 8.643±0.119 8.091±0.158 8.782±0.100 8.725±0.091 8.714 8.827 8.239
SXDSW-28609 8.740±0.191 7.946±0.381 8.892±0.205 8.820±0.175 8.824 8.921 8.119
SXDSW-30365 8.923±0.053 7.558±0.156 9.089±0.056 9.007±0.054 9.049 9.057 7.807
SXDSW-31064 8.699±0.177 8.006±0.301 8.844±0.200 8.778±0.179 8.776 8.882 8.170
SXDSW-31483 . . . . . . . . . . . . . . . . . . . . .
SXDSW-31939 9.012±0.036 7.062±0.166 9.191±0.071 9.111±0.059 9.198 9.058 7.448
SXDSW-31979 8.745±0.054 7.611±0.116 8.713±0.093 8.668±0.074 8.644 8.863 7.912
SXDSW-32006 8.909±0.027 7.227±0.131 9.017±0.035 8.936±0.030 8.961 9.003 7.594
SXDSW-32621 . . . . . . . . . . . . . . . . . . . . .
SXDSW-32738 . . . . . . . . . . . . . . . . . . . . .
SXDSW-32847 . . . . . . . . . . . . . . . . . . . . .
SXDSW-33128 8.899±0.076 7.505±0.197 9.048±0.083 8.967±0.086 8.998 9.028 7.788
SXDSW-33968 8.544±0.083 8.093±0.125 8.557±0.121 8.546±0.080 8.474 8.662 8.287
SXDSW-34130 . . . . . . . . . . . . . . . . . . . . .
Note. — All metallicities are reported in form Z = 12 + log (O/H). “N06” refers to Nagao et al. (2006).
TABLE 6
Sample Cuts and Subsamples Used in Analysis
Sample Cut N N SFR Comparison M⋆–SFR Relation M⋆–Z Relation M⋆–Z–SFR Relation
(total) (no AGN) (Section 4.1) (Section 4.2) (Section 4.3) (Section 4.4)
No restrictions 299 278
Good SED fit (χ2 < 10) 274 255 X X X X
u-band photometry 174 160 X
Narrowband S/N > 3σ 209 202 X X X
Metallicity cut1 166 147 X X
Total 114 188 136 119
Note. — Note that AGN are removed for all four analyses listed. Also note that these sample cuts denote only the restrictions placed on
datasets. Further restrictions (for linear or planar fits) are not listed here and are noted in the text and figures.
1
The “metallicity cut” includes a 3σ restriction on [O ii], [O ii], and Hβ (i.e., the R23(3σ) sample), as well as the removal of sources for which
the calculated M91 upper-branch metallicity was lower than the M91 lower-branch metallicity.
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TABLE 7
NewHα M⋆–Z and M⋆–SFR Relation Binned Points
M⋆–SFR M⋆–Z
M⋆ SFR σ M Z σ
9.27 0.06 0.454 9.27 8.64 0.148
9.52 0.27 0.313 9.52 8.80 0.241
9.76 0.64 0.373 9.76 8.73 0.182
10.01 0.83 0.329 10.02 8.93 0.244
10.29 1.05 0.419 10.30 8.95 0.142
10.59 1.18 0.379 10.61 8.99 0.114
10.81 1.50 0.337 10.83 9.05 0.137
11.15 1.54 0.424 11.17 9.06 0.075
11.53 8.96 0.027
11.78 8.99 0.034
TABLE 8
Principal Component Analysis Planar Results
Sample1 N Metallicity α β γ δ σ P (V1) P (V2) P (V1+V2)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
Hα-based SFRs
R23(3σ) 119 T04 –0.384
+0.03
−0.04 0.923±0.02 0.087
+0.04
−0.03 4.301
+0.57
−0.46 0.181 78.8±1.6 15.2±1.5 94.0±0.5
M⋆ < 1010 M⊙ 79 T04 –0.798
+0.13
−0.04 0.649
+0.11
−0.14 0.152
+0.05
−0.06 –1.666
+1.90
−2.38 0.170 69.5±2.4 18.9±2.0 88.3±1.4
M⋆ ≥ 1010 M⊙ 40 T04 –0.322
+0.05
−0.04 0.947±0.02 0.103±0.04 5.403
+0.39
−0.78 0.159 73.3±3.2 21.3±3.1 94.5±1.0
R23(3σ) 119 M91 –0.329
+0.03
−0.04 0.946
+0.01
−0.02 0.063
+0.03
−0.04 5.006
+0.52
−0.41 0.170 79.5±1.6 15.1±1.5 94.6±0.5
M⋆ < 1010 M⊙ 79 M91 –0.717
+0.17
−0.09 0.763
+0.12
−0.16 0.128±0.07 –0.285
+2.85
−2.28 0.172 70.5±2.4 17.8±1.9 88.4±1.4
M⋆ ≥ 1010 M⊙ 40 M91 –0.270
+0.04
−0.03 0.964
+0.01
−0.02 0.093±0.04 5.875
+0.42
−0.52 0.136 74.5±3.2 21.2±3.1 95.8±0.7
R23(5σ) 90 T04 –0.446±0.05 0.884
+0.03
−0.02 0.127±0.04 3.444
+0.54
−0.68 0.175 78.7±1.9 15.4±1.7 94.1±0.6
M⋆ < 1010 M⊙ 61 T04 –0.812±0.10 0.632
+0.13
−0.20 0.205
+0.06
−0.09 –1.770±2.83 0.171 71.9±2.4 17.1±1.9 88.9±1.4
M⋆ ≥ 1010 M⊙ 29 T04 –0.438
+0.07
−0.05 0.894±0.03 0.130
+0.04
−0.03 3.705
+0.80
−1.00 0.155 74.2±4.1 20.5±3.7 94.6±1.1
R23(5σ) 90 M91 –0.388±0.04 0.923
+0.01
−0.03 0.102
+0.04
−0.03 4.193
+0.63
−0.50 0.166 79.4±1.9 15.2±1.7 94.6±0.6
M⋆ < 1010 M⊙ 61 M91 –0.750±0.16 0.707
+0.20
−0.13 0.180±0.08 –0.386
+3.86
−3.09 0.170 72.9±2.4 16.2±1.9 89.1±1.4
M⋆ ≥ 1010 M⊙ 29 M91 –0.368
+0.05
−0.06 0.924
+0.02
−0.03 0.120
+0.03
−0.04 4.568
+0.64
−0.80 0.134 75.7±4.0 20.1±3.7 95.8±0.9
SED-based SFRs
R23(3σ) 119 T04 –0.384
+0.04
−0.05 0.917
+0.03
−0.02 0.097
+0.04
−0.05 4.318
+0.53
−0.66 0.180 79.0±1.8 14.7±1.7 93.7±0.6
M⋆ < 1010 M⊙ 79 T04 –0.794±0.08 0.605±0.16 0.211
+0.10
−0.06 –2.723
+2.42
−1.82 0.162 65.1±2.8 21.4±2.3 86.5±1.6
M⋆ ≥ 1010 M⊙ 40 T04 –0.311
+0.06
−0.05 0.952±0.02 0.070
+0.05
−0.04 5.479
+0.60
−0.75 0.163 77.3±2.8 17.5±2.7 94.8±0.9
R23(3σ) 119 M91 –0.333±0.04 0.944
+0.01
−0.02 0.076±0.04 4.979
+0.47
−0.59 0.169 79.7±1.8 14.6±1.8 94.3±0.5
M⋆ < 1010 M⊙ 79 M91 –0.734
+0.15
−0.08 0.664
+0.17
−0.12 0.201±0.09 –0.941±2.51 0.159 66.0±2.8 20.5±2.3 86.5±1.6
M⋆ ≥ 1010 M⊙ 40 M91 –0.253
+0.04
−0.05 0.968
+0.01
−0.02 0.063
+0.03
−0.04 5.977
+0.46
−0.58 0.141 78.5±2.8 17.5±2.7 96.0±0.7
R23(5σ) 90 T04 –0.419
+0.04
−0.05 0.907
+0.02
−0.04 0.116
+0.06
−0.04 4.001
+0.44
−0.87 0.180 75.9±2.5 17.1±2.4 93.0±0.7
M⋆ < 1010 M⊙ 61 T04 –0.826
+1.65
−0.00 0.537
+0.17
−0.91 0.287
+0.06
−0.70 –2.508
+9.03
−5.02 0.156 68.6±2.8 19.0±2.1 87.6±1.7
M⋆ ≥ 1010 M⊙ 29 T04 –0.399
+0.06
−0.07 0.912
+0.03
−0.04 0.093
+0.05
−0.04 4.117
+0.84
−1.06 0.164 72.8±4.0 21.1±3.7 93.9±1.3
R23(5σ) 90 M91 –0.373
+0.04
−0.05 0.924
+0.02
−0.03 0.104
+0.05
−0.04 4.423
+0.66
−0.53 0.166 76.5±2.5 17.1±2.4 93.6±0.7
M⋆ < 1010 M⊙ 61 M91 –0.865
+1.73
−0.00 0.594
+0.27
−1.10 0.260
+0.17
−0.64 –2.297
+7.35
−1.84 0.164 69.5±2.8 18.3±2.2 87.8±1.6
M⋆ ≥ 1010 M⊙ 29 M91 –0.336
+0.05
−0.06 0.944
+0.01
−0.03 0.078
+0.04
−0.03 4.870
+0.68
−0.85 0.143 74.3±3.9 20.9±3.7 95.2±0.9
Note. — See Section 4.4.1 for further details. PCA plane defined as α log (M⋆/M⊙) + β[12 + log (O/H)] + γ log (SFR/(M⊙ yr
−1)) = δ. The
rms perpendicular to the PCA plane is provided in Column 8.
1
The R23(3σ) and R23(5σ) samples are selected by requiring detections of [O ii], [O iii], and Hβ at 3σ and 5σ, respectively.
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TABLE 9
M = f(Z, SFR) Regression Planar Results
Sample1 N Metallicity βM γM δM
(1) (2) (3) (4) (5) (6)
Hα-based SFRs
R23(3σ) 119 T04 0.67
+0.13
−0.11 0.50
+0.04
−0.05 3.75
+1.02
−1.01
R23(3σ) 119 M91 0.77
+0.14
−0.16 0.51±0.04 2.88
+1.35
−1.21
R23(5σ) 90 T04 0.90±0.05 0.24±0.03 1.89
+0.49
−0.42
R23(5σ) 90 M91 1.07
+0.08
−0.06 0.23
+0.02
−0.03 0.45
+0.57
−0.65
SED-based SFRs
R23(3σ) 119 T04 0.25
+0.11
−0.13 0.59
+0.04
−0.05 7.16
+1.23
−1.07
R23(3σ) 119 M91 0.30
+0.15
−0.18 0.59±0.04 6.76
+1.37
−1.20
R23(5σ) 90 T04 0.69+0.05−0.06 0.54
+0.04
−0.03 3.52
+0.56
−0.53
R23(5σ) 90 M91 0.83
+0.07
−0.08 0.55
+0.04
−0.04 2.27±0.65
Note. — See Section 4.4.2 for further details. Regression plane defined as log (M⋆/M⊙) = βM [12+log (O/H)]+γM log (SFR/(M⊙ yr
−1))+δM .
1
The R23(3σ) and R23(5σ) samples are selected by requiring detections of [O ii], [O iii], and Hβ at 3σ and 5σ, respectively.
TABLE 10
Z = f(M, SFR) Regression Planar Results
Sample1 N Metallicity αZ γZ δZ
(1) (2) (3) (4) (5) (6)
Hα-based SFRs
R23(3σ) 119 T04 0.23±0.02 0.01
+0.02
−0.03 6.61
+0.18
−0.12
R23(3σ) 119 M91 0.19±0.02 0.00±0.02 6.97
+0.18
−0.15
R23(5σ) 90 T04 0.26
+0.03
−0.02 0.00
+0.03
−0.02 6.32
+0.25
−0.24
R23(5σ) 90 M91 0.22±0.02 –0.01±0.02 6.68
+0.19
−0.20
SED-based SFRs
R23(3σ) 119 T04 0.25±0.02 –0.03
+0.03
−0.02 6.39
+0.22
−0.19
R23(3σ) 119 M91 0.21±0.02 –0.03±0.02 6.81
+0.19
−0.14
R23(5σ) 90 T04 0.28
+0.02
−0.03 –0.04±0.03 6.15
+0.25
−0.19
R23(5σ) 90 M91 0.23
+0.02
−0.03 –0.04±0.02 6.60
0.20
−0.18
Note. — See Section 4.4.2 for further details. Regression plane defined as 12 + log (O/H) = αZ log (M⋆/M⊙) + γZ log (SFR/(M⊙ yr
−1)) + δZ .
1
The R23(3σ) and R23(5σ) samples are selected by requiring detections of [O ii], [O iii], and Hβ at 3σ and 5σ, respectively.
